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X •« O^ XOH 
A g®a«rsl taT«s%tga.%i©a &f %h« skeai®al pr#p«3?lie# of 
aat rslat-M aaterials was is th@ varioiis 
laboratoriss ia m® Wai%@4 Stat@s ia 1942,. first' mier tli# 
amspi0®# of t&® Matioaal Befsms® l«s#ar@te fomasil (SDlGl, 
aat lat«r mater th® Maakattaa Mstriet ©r Bfojeet 
of tto® War l»part»at. The ProJ«ot at Iowa Stat® C©ll©ge, 
mier tk® iir«@tl@a #f Or* 'f, 1, Sp#fiiiag, Mai tiwj priaeipal 
iivisioasf a s#@ti®a 4®tot©i priaarily to tUm 4@v«l@fmefit 
of a@tJio4s for aaamfastatr® of pmr» mraaima. a®tal oa a 
larg« seal®, aad a fi#eti©m to ©arry out r®s«ar@ii©« iat© tl® 
ehtaieal, rft4io0fae*leal, aafi .pfeysleftl prop®rti@s of iiraaim, 
%h@ traas^ mraai© ®l«ii©att,, th.orittm, tim fiesioa pi^ tmets, aa4 
©tk@r Mt@rlal.s. A was 4®irel®f«A 1^| ami larg® aaomats 
ot pmr@ mrmtwA w»r© «aamfa®t«e«d fey tii@ first seatioa, and 
w®i?@- avallatel® for r«»«srsl fmrposss. 
Mettois of aaalysi® of araal-oa for mmy tra@® i*pmrities 
w@r@ h@im hf m i».mf matsr tli® €ir«@tioa of %lm 
wtltmr, amd ia aiiitiott iavestigatioai lat© • th® g«a@rai skeals-t 
try of araaisw wer® maa«rtal;«ii« Ja Mar©^ . 3.f43, aa aaalytloal 
seb®»® for %h.9 t@t@raiaatioa of tr®®®s of ealelam ia mraalii* 
was Mim t«v#l©pe4, turlng ifeleh tft« first pttr® saaipl® of 
mraaiaa hyirill® was pr®itar®i, th® pmrpos® ifeeiag t© leaeto the 
ealsiaa tmm tte® fia®ly 4ivi4e€ toyteit®^  lltioa^  this 
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©rlfiaal &1* was waaim* kyirlie pre-ret 
t© sm#& aa iattrestii^  satostaa@® t&at lite priaary atteatioa 
w®'! iifaetet t@ it. la tfet e©ars® of tn® aext %hm@, years tM© 
0lieaioal aaA flyslsal prepeFtles &f araaiaa liyirS.i« wtr© tbe 
8aW»et. ©f ®i:%«asiv« i?@s@arel.®s by a amiil»®r ®,f tlff«r«at ia-
••©stlgate^ rsi f3f®s®at i»«r® ©o»o«trata4 ©a 
©Mtaiaml aspeets m&m tkm t&t f^ysital. 
ffe«. rea^ soas tmr iav««titati®a, asiia fraa tM® gaaaral 
seteatlfi® iat@r»st toy aliaaistsia araaiam MyAriA®, w®r«s 
{&} tkm pjasibllity ^  l@a©feiag fisaloa pi^ daats trem araaiaa 
kyirit® pr®par®d fraa aatal tmm th® pilas, (li| ta« pessltel® 
a^aaiagy ^  mra.aia* Myirit® to/ platoalaa feyirlt®, wlisk Mi m&% 
hm& preparat at t&at; 4a%@, fe) the earroslaa of araalaa fey 
liyirit® foimatiaa ia wa.t»r-®o©l®t pllss, (€J tl® poaslbl® ms® 
of nrmiwrn t®at.®ri4@ la fit® plae® of frozaa fesaify natar as a 
target for 4®at®3ma liaalJar'4»eafcs ia iav®stlg«tlEc lai® raaetloa 
t + t l®a- 4- a • 
aad.. ta® passiaie as® of byirltas ar 4@mt@rii@s as a@t«rators 
for a«tttr©as-» a^it® a aamber ©f attltloa&l appli®atloas aai 
as®# ©f araaiam bytrid® toT® ®^@a ilsao¥«r®i ©r €«"f@l®f®€, aat 
ar® 4iaeags@i galset^ eatly* 
Fart T iM®msm aysioal. Propertlo# ®f Uraaiaa Hyflrld® 
aai B®at'©rid®J is atel»r®Tlat@d aa€ la la@lat®i far eoapl@t«a®ss 
aad %0 «a'fc® %h® fallawiag, .Parts .aor® reailiy aaierstaataii®, 
althottgfe the pr«aeat writ@r di€ oaly a 'alaor part of tl.® aetaaX 
®xp®ri»satal work 4ea©rib@i la tkls »®®ti©a. Cr®ait is glfaa 
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%& %h® wtoet® tfe®s« pei-ts air® basei ia 
tmtmmtm ia tii®. «»F^prtat® ia tto® lit@ratmj*« §it®t, 
aad agftlm ia tfa» A#fca@'wl@%0«ett%s# ®iis also applies t® f©«i» 
sttfes#©tieBs ia Fart fl aai t© oa« sm.fes#@tioa ia taft TO. 
SI * l^ ySRASIfiS 
lltil# ©onductiag »*# «xferia«ats in 1912 ©a %hm solm-
bilitj of Mslina aat »®»m ia a amafew ©f .aetals at 
Si@v©rts aai B«j?ga«? ,t2) treat@4 a©^  ©i-mie 
«raaitt* powder wi^  %hm& g©s«s aat also witfe lytrogta., »«j 
m%®i. ttoat ftt MOi® a 10© g. s®apl« '©f tl@ iapm.^ « astal &h-
s@Fi#i 1.6' o.f lifdrogea *ii®n tl® prassar® was 760 mm» 'fit® 
mranima ttoy haA a^ ailabl® aai©mM.®dly 8©ata£a#t a lai'gt 
fi^ Qtiott of ajeaaiaa 4i0xit«. 
©aly ©tM@r »#ati©a ia tk® p:r#-FMi|®st lit®3?atttr# is. 
ia a pftt«at gipaatdt to »igga i%} ia ,1931, wMi^ lt d«s@rib®s a 
g«a®»l mf fp«pariag *#tai lyijri4@s, ..4®@#fiiag t© 
tto.iii mmm m&mlvm Myirii* was f#jp«®4 wli@a %h% a®t.al, a 
siat#r«4 powt'sr pj?®pftjp@A @l®©t3?cilyti®*lly mai ©©ataiming eoa-
sitti'afel# Qzi.t«, wm h®at®i t© 200-325^  im Jkrii^ g«a. A t®mp®r-
atar»-ti»a®«i®ti©a frsssajr® ©«.£•« was giTsa wliieto has prurM 
to te# ia mMm% agrees^ at wi,tli tl@ wmmm.% iata; for ©xampl® 
©iriggs gm@ tM® ii#sosi.atioa pf@ssmf« of liy«mg@ii «t 300® &» 
atomt 20 , lAil® tl» MS St ]r.«®#at l«t-®raiiiati©a |s®@ fai-t T) 
k 
Ig 27*6 wa. tliat tli# j*®aeti®a of araaiaa 
wlth^  hyircgea was «©tfe«2?aic, aafi m^wm the fer«Xa ©f thm 
pmim&t as it is aom kmm& t# b« OT|,. lo ©fe#^ ©al ©r 
©tk#r pfeysleal properties w@r« pr®'S«a%®t« 
fkt ©ariiest ®Xi>«ri«®at |Jaa%lf%2J by pr^Jtet laTssti-
g&t©rs laTOlvlag mraaina liyirli® wmm am iaeiteatal preparatioa 
of till mtwial taring aa, %© «ast araaima ia a byirogea 
at»sfkers C4)* ffe® f©r*ati©a ef a iark,, pyr©pMori® powi@r 
was r#@@ri.®At but the work mm noifc fttrth.@r piire«i®t, 1% ws 
Mmr&hp If43, wlien the mxtmsim r«s®ar«ii#3 noted ®arli®r wtre 
after the pr®s#at writer ($, 6) .coBTert@d a saaple 
©f pmr®, massive urmnlvM'tm %hm MytrlA® toy-feeiitlag It to 250® 
ia ft @ttrr©at ©f hy^ mgen, 
XII... Mm mmosiTioM of HMOT .Hfmiui 
A* f©matleu, Appsariua®#,. .aat l«Q®iaaea4@A 
Proeetars f#r Preparati@m 
la th.® first experiasat ttsigatt te .prtpar# araalMa 
kyirli.«* wlt^  tfa© aia ®f oat ta.® ealtiii* iapmrlty 
for aaalytleal p«rp©s«s as ©xplaine-t ®arli@r, two grams of 
©ll-frt-t araaiiia tmrmiags io a p®r©el«ia fesat was li«at®i by 
a r«slstaa@« fiiraa®# im a str#i» 0f iiytr©s®a. ia,« ®xtoa«st 
hf&m^ m was tteew^  wat«r *hll@ tb« faraae® teaper-
fttar® wm slwly ralg«t« lh«m tfee t©af#ratar® mm afeomt 
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250®, til® Fat© wltM whlQh til® #xto«ast liytr©g©n tferomgb. 
tM® wfttsf MUPk^ tly i»®-?@as«4 fm a fm miamt«s, aafi tli#a ros« 
t® its »rigi»l rat«, fkia sh©i»@4 tiiat a mrtsla mmmmt ©f 
hyAmgrn hmd atos©ri«4, meXiag to mom tiapefatmr® 
%h@ boat •mm wit&teaim, aai m&m filled witfei a iajrk gray powder". 
f&® 'liytTOgta, for tM# «bov« «xf©riaeat was ]pr«far«d by tMe 
aetioa ©f gali^ l© a®ti ©a zia®, am4 was irlet with, sal®lea 
oMlopid#'. la tls aemt ®xp«ria®at «©M®jp®lal taal: liy&©g®ji was 
©upley®!-, aM it was f oaai tliat th© reaetioa tit not ©eomr 
ttatil tli» t®iiperat®p® touai hmm& 250° for so»® tia®, la laTesti-
gati^ m of i^ i# «mttse of tils i®lay@-i r»aeti@a C?) tisol®s®t 
%ha.% it was in® t© tJi® pres®ae« of oxygea ia t]^ ® toytrogea (tla® 
tank ga® eoatais®! i,5 P®T seat ozygeaj. tt®a tb® oxygea i®-
pority ms Tmm0r@&, a© i«lay la thm iaitiatioa of tto.® raaetioa 
"WAS @a0©aat©y#4, A wii®ly as®t m.&tim4. ©f 3P®aoTiag th® oxygea 
fmm Myirogea is t© pas® tb« gas a tab® paok®t with 
®opp®r taxaiags M®at®i te m if®t liL®at| this mavm^tB tii® oxyg®a 
to water, wkiefe is mmwmi. by a 4#feyiratlag 'Sgaat ®m@li as aag-
a®«itta pertMlorat®. i^l« thlM t®©taita« "was satisfaQtoTy, it 
was foaai that e-rea »jre rigoroas parifieatioa ©f tli® liydro.g®a 
©oaM b® ®ff®#t«i by paseiag it tliwaagb. araaia* taraii^ a or 
p©wi®r«4 araaiaa hmtmA t© 7^ ® {s®« Util® ©xyg@a im­
parity ia tti® lyir©g«a ®aas®t m i«lay ia tb.®' ,r«a®tl©a wlisa 
mraaiaa byarii® is foraai. It was 'fomai that, aa oxi4® layer 
©a til® araaiaa as®i kat llttl® effect, aad reqairai. reaoTal 
oaly if it »astitatei aa aadesirei iapmrlty la tb© by<lrli® pr«-
par®i. 
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As oriiaarilr iiyirid® was m #»e«dlagly 
fia® p#w4©r witli a blaek m verf tark gmy ®ol©jr. Olos© «x-
aaiaaliioa isl©w®i a f®w saall, sbialag partislss (l.tt©lttsi©-tts) 
S)Satt©,r®4 %hmu^ m% tk® poMeri tk«s® wsi-® pr©¥ably tli'@ ia-
fmritiea &t priatipally mifaaim earMt#, aitride, 
oxii®, ®t@* fkt preparatioas w®r« g®aemlly ¥«r|r fy«3pk®ri©. 
Based om the ®xp®fieaf« wltt tto® -ate®¥# aad atia«3?ott» ad-
ditieaal «2:p@ria®jats, th© fellowiag ,g®a®ral pr^ eeiwr® for th.® 
pr9para%i©a mt araaina fcymrid®^  Is prsgsatei. 
.ff®-e«4ar« for tii« Preparatioa of Uraaiam 
Hjrtrit#. fh® kydr©g«a used is pttrifitd wli®tlier it is 
'generated ia tto® lalberatory or is @®aa«r©ia.Jl taak bydregea, 
Tlie apparmtiis is slio* iJtt fig* X-* Smfti©i©Jttt pmrifieati®a 
i» aefai®v#i for mst work by ieaiiag tk® gas tkreii^  %• 
. a^arts# ?r©©r, or Pjrex tmie packed witk fia® ©opp@r 
tiiml^n^s ttffli fasated to 650-700® is a reaistaac® fUTrnm®, 
and til®©, tiiroa^  a s®e©mt tmfe© ooataiaiag aolijd«>«.s aag-
nemlvm perohlerate. fk« »8t ©xaef^ rk r@q«lr@t • mor® 
rig©r©y.ily parified liyaregeo.# is aeooaplislied hf 
psssimg. %M- W&r&gmm tmm tM«, &h&vm tr«6taeat t&mmgb a 
v®rtl««l • tttfee Itmart®, Wfmw #r Wfmz #i?2). ©oataiaing 
larattitia pttwdersd fey eoairersiom to the' hydrid® followed 
hy thermal d-toeapositioa# -fliis tmbe i« aaiataiaed at 
700-750®* 'Fia# glass •»©! filters are ittf®rt®d at «i.t|i®r 
end to prev©ttt amy ©f tto® fia« solid partieles 'from being 
earrisd ii®eliaai«allf iat© ©ther parts of tie apparatms. 
GLASS 
WOOL 
FILTER 
URANIUM TO BE 
CONVERTED TO 
HYDRIDE AT 250* 
IN BOAT OR FLASK 
POWDERED 
URANIUM 
AT 700-
760* 
TANK 
Cu TURNINGS 
AT 650-700 
SALT BATH 
F I G . I  A P P A R A T U S  F O R  P R E P A R A T I O N  O F  U R A N I U M  H Y D R I D E  
g p 
& § 
& r 
m I-
s s 
i 
0 © 
n 
0 
r 
1 
ft 
» 
m 
$ 
0 
0-
® 
B 
I 
m 0 
@9 
I 
g 
§ 
€ 
ef «•-
I ? 
© 
H* 
0-
13* 
p 
f S5 
««• 
E ? 8 
m H 
» 
^ g 
m IH |i~» 
H 
i 1 
E ^ ft •* 
3 t 
5 
§ 
m 
# 
© 
% 
t 
» 
et W 
$ 
I 
1 
» 
> a I 
I ? 
f 
» 
i 1 
el-SB 
IB 
g 
p. 
§ 
8 
« 
I 
f 
I 
0 © 
& 
t 
S 
s 5j  ^I* IS 
U 
«* 
m 
p 
i i 
I I 
I 
ft 
•n 
•o 
f 
f ©•• 
©• 
{-» 
0 
n 
§ 
& 
s IS 
s 
I 
! 
>S 
IS 
3 
® 
I 
g 
» 
•»-
f 
,«t 
g 
p. 
ef 
§ 
m 
I 
I 
I 
I 
© 
i® 0 
?«• 
1 
n 
I 
<ft 
? O 
4 
I 
i 
«* 53" 
® 
§ (A 
® 
I & 
g 
I 
a 
© 
H ^ 
tf- © H 
f 
P 
«*• 
» 
I sy 
J-* 0 
H 
r~ p. 
» 
© 
n 
© 
1 
§ 
i 
i 
11 
n 
& 
© 
g 
s 
3 
I 
|*4fe 
ffl 
I i 
i 
I* 
g. 
© H 
I 
tst 0 
o © 
5 
t 
e» 
5 
§• 
s §• 
«#• 
r 
m 
f 
Is ralsei, besoming iridsseeat, aM fiaally iark« All 
245*150®, tks bjrtelte flakes @ff mm a telaak 
•mpo-slm fyesh smTtmm» Wkmm aasstve laaps of ttraaima , 
mm ai#a, th® f#®eti©a veswl sli®mli tafpsi peri©il-
eally t© ali im .sh.aklag %&® hytriAe io©®@« fli« r@aetloii 
it 0@afl@t® whm&, #a sMmttiag #ff %h% kyte@g®a s«pfly, 
tto© waMmr im the Is m% irawa feaek, ©r la 
%M ©a®e ©f a wmmm apfaratms, aaBo«@%®r ®li©ws a© 
m&m® ia Wjfeea th« lyiifog«a safplf ©at ©sJiaast 
ntmp^mkm. mm »l©a®i. Oa® hiiiar®d gyaas ©f ai?asii« 
t^ aiags ar® eoapletely oooveftet t® th®.|iyiri4© £m 25 
to 30 »iamt®s, wMil® a Imap ®f-tli® same oas® r®«imlr®® 
fO t0 120 ffiiaat®®, 
B# f®matl©ja of Wraaliui Hyirit© fr®a tk® P©ift®r®a K®%al 
fi® p©wtef@t mrmaiw p.r«]par®i ^ y tlie l®w-t@ap®ratttir® €®0®a-
positiea ®f til® hy4?li© • ipp, 16 ®a4 85) pmmA to to® ®x®«®diagly 
rea@ti¥®. ipseiaeas «©'a«tia®s ©®mgh.t fir® im e 0arliofl--dioxi4®-
fill«a dry teox. fM«y al3#©rl«4 hfAmgm rapltly ®T«a at ro©a 
ttmperatar®, «at beeaai® liot.- li:perla®ats sli®«ei ttist at tli® 
t«ap®ratsr® ®f ®®lii ii:oxiA® {-7i®) hya»'g®a was alowly 
atos©rli«4 (f). 
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C. Formation of Wranlna Hydride Under an Inert Solvent 
In csomaection with the attempts to hydrogenate organic 
coittpounds mier the Influenee- of uranim (p. 57)j it was 
to determine the effect of aa inert solvent on the for-
laatlon of liranltia hyirl-d#, A few grams of clean uranlwm 
turniags were ©overtd with mineral oil in a flask holding a 
delivery tuh« reaehing to its bottom, and hydrogen was bubbled 
in while the apparatus was being heated to t50® (7). The 
tiranim was only ¥#ry slowly attacked, and a black deposit 
colleoted in the lowest part of the flaslc. fh# rate of re­
action was perhaps one hundredth of the rate in the absence 
of the mineral oil. fhe slowness of the reaction was believed 
attribtitsble to two factors j the low solubility of hydrogen 
in the solwnt at tSO®, and the osnner in which th® mineral 
oil caused the hydride layer to adhere to the »etal^  forming 
a protective coating,. 
1. Formation of Ursnlm Hydride by the 
Action of Stesm on tJranim 
As pointed out in the Smyth report (10) the corrosion of 
ttrmniwa slug® by water in a water*cooled pile is serious enough 
to nece«sitate Jacketing the metal. 
In order to determine whether hydrogen or the hydride 
is formed, a tube was charged with cleaned -urmlvm turninga 
11 
and plaeei in a furaaee (11)» An argon stream was bubbled 
through eoM water aM passed through the tube. After ©weep­
ing out th« air, th© urMium was h@at©d to 250^ , and the 
water was warmed to about 70®. fhis peraitted the water 
vapor carried by th# argon to come- in contact with the 
uraniua# which was eon^ erted to a powd#r« The gas stream was 
shut off and the temperature of the furnace raised to 500°* 
Copious amounts of hydrogen were eirolv#d, showing definitely 
that the hydride had betn fomed, s^ idently froa the 
hydrogen produced by th® aetion of stea» on a part of the 
uranium, 
g. foraation of Iranlm Hydride by the Aetion 
©f fetralin or ©eealin on Uraniua 
At one time information was desired on th® effect of 
certain organie eoaipoundi on metallic uriniuai with the possi* 
bl© aim of using these compounds as cooling agents for a pil® 
or r©lat«d apparatus, k series of small flasks, ©aeh holding 
a 2*3 gi'am 1»P of cleaned uraniuia, were ©harged with the 
following reagentss biphenyl, nuphthalen#, diphenyl ether, 
methyl alpha-naphthyl «th#r, tetralin, and deealin |13)'» fhe 
air was flushed froa the flasks with argon, and eaeh was sealed 
off at its ntck, fh« flaski were heat#d to 210«t70® for 
12 
7 days, aooled, anfi tin© •mrajaitta Imp cleaaed and w«lgliea. la 
the ease ©f tte first fsor Materials, tto.® a»mat of attaok was 
aegllgibl®, rsBglag from 0*002 to 0»02 p©r oeat of th® total, 
bmt la the tetralia and d«ealla flasks ©oaslierafele blaek 
powt®r was vlsifelt. sorrosioa toy th® t«tr«lia {2i iays) 
amottat«4 to 9.1. per e@at'of thm total, wMle the desalia {7 days) 
sans-et 3«.l p#r ©eat ©f th® total to ilslategrat®. 
•ffee th®rM©ik®iiie.al ©aloalatiojis }»%Xm .slow tl»t it is T»ry 
likely tkat tbs attask ©f tlie iiraaima fey tl® tetralia aad ieealiii 
is imo t© %h% fomatioa of araal'wi Mydrlt®*' Kapfatlialeae woiiM 
b@ formed in ®a.©li ease, fb® ®t«i-atlon for th«^  rtaetioa witli 
t«tralia is*. 
-I- 4 IIH3 4- 4 W 
Tk® eatrgy ©fe-aage for tli© aboT® r@aetion aay b@ calettl.at«d as 
follows J fii® boai aai rssoaane® ©aergies for the ©rgaaie eom-
poamds ar® glrma by Ittelaai (14.1» aai tli®'b@at of foraatioa of 
u r a a i m a  & y 4 r i 4 ®  i s  t a k a a  f r o a i  ' P a r t  T  t p . *  2 9 ) ,  
3 X 4 12 e-H bonds « 12 x 87.3= 104S «1048 Ig.-eal. 
3 X 2 « 6 G-0 bonds « • 6 x 58.6 « 33Z 
3 1: resoaanos energy of tetralin* 3 i ,41 ** 123 
Total 1523 Eg.-oal. 
Protttots 
3 x 2 *  6  e-C bonds « 6 x 100 « 6OO Kg.-oal. 
3 x 2 = 6  H - H  b o n d s  «  6 x IO3.4 « 620 
3 X r®8oaan0® «a®rgy' of naphthalene ^  3 x 77 231. 
4 X Mtat of foraatioa of - 4 x |1 « 124 
'• 'fotal 15if Eg.-o.al. 
Cifferene® ® 1575 - 1523 = 52 Kg,-eal. 
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la ©aloiilatioae tk® resosasttee ®«.«rgy of t«tralltt is as-
•s!aa.©t to to® %tm s«a@ ,aa tkat af te«az«tt®, altbougb it tmf m 
f®w kg.,-#al, low-er, It is nemm, that t^  0S®mapf®ao« ©f %hm r«-
m@tida is t&«rMlly, 52 tg.-eal, btiag liberated by 
thm mm&tlQXk as writt«a, or If ,3 kg.-oal, ptr ml ©f tstralia. 
A siailar ©•alsalatloa aay b@ aat® for tM# reastioa with isemlia. 
W, fbe goapositiea, ©f Wraaima lydri.i® 
1. l.agli»st a#aaarea®atg 
futt rapii #xp«riiEeatg war# ran wsiag smll samplaa ®f 
araaima, wWeliwira waighaA, 9®mvartei to tli® toyirid® i» abort 
aa^ eats ©f glasa tmMag, aM wai^ ai agaia. 'ft® *ai^ t gaias 
sliaw®4 a lyflr®gea t© mraaima rati©' of 4*15 aai 3.85 15), whiafa 
suggastafi t^ ® f®attla asswiag that tfat Myaride liai a 
tafiaita a©ap®sltioa. ®ka kytragaa msat was not parifiat, tba 
*«igbt gains war® a©t larga, aai t&a bytrida saaplas war® aot 
protaatai froa t^ a air tmriag weigldttg, ©lerafora mm aaam-
rata aaalysas wara m€a, 
2« Aaalysia by Combastioa 
m apparatus was assaablad for the preparatioa aa€ oxi-
tetioa ©f mranim hyiriie, ti.® water f®»et baiag wai^ ai C15)* 
A skatali mt %hm apparattts is giTaa ia Fig. 2. A. Tyaar ©oa-
testiom tmb# was plaaad ia a &ifl®®i-t®p rasistaaaa faraac® 
etttippai. witb a Tariabla traaafaraar ^ anfi a ttoawjaaapi® witk 
PURIFIED 
TARE 
CuO 
ARGON /-n. 
SAMPLE 
TO 
PUMP 
FIG.  2  APPARATUS FOR ANALYSIS  OF U  H j  BY COMBUSTION 
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a p©t©ati©:a#t-er« Hy4TOg«a, W passage mev liot, ©ep^ .tr 
foll©i?«i4 toy. i®Jiy4roms, Maga®siaa' p©^ "tlilQ^ a^t@, ms iatro4a«©d 
lato thm tkrom# m& am ©f a ttir#®-waf stopeo^ k, tfe.« other 
afm ©f fMi&h .wwlB' 8©aa®ct®S st©to©®^ ® ea ©xyg©a supply, 
aa argsa aipply, and a. ••aeiamii pwp with m a® sh®m, 
la ..fig, Z* Thm:other mA. ©f th® 0©*hagtl©.a tmhe was 
t© a small twarts @©»^ sti©ii tml® pae&ti with •smprl© oxide, 
whleh ®«mli h®'heated -^ith .a flas#*' &#• exlt^ 'or tlui aiaall t^ aftz 
tmb® l®d to % aagnesiim •perohl©.rat<i»flll©d weighing t®wejp. fh« 
hylrld« was prepared aad ®:siiiz®d Im .a «al.l qmarts hoat, Ahottt 
s®v@a grass of el®aa«i ar-aaiita trnwrnimga wmr® mset ia ®aeh trial, 
thi.s •gi'Tiag -.apfi^ xiaattiy •«§.. of wat.®r. 
Syteogsa ms pass®i throi^  t&e apparatas • aat th® faraao# 
was- waa«4 to 250®. After -©©aplett ©©ayersioa t© the hyirtd®, 
th« fmraat'® w.as ©ooled., th« hy4»g®a flmshei' out with srgoa., 
aad ©syg.#a aiaitt®#* .©xiiatioa was gda.ermlly »ild, so®©.-
tl««.s, withoat a.ay glijwiag., -tet ia ®@v®ral' eas»s th©r« w«r© 
saall «plosioiiSj th® tttartz ^ at hfriag mve€ and its. seateats 
s#«tterftd,^  aai ^ -e jmbhar stopptrs Miag hlom out, fh» small 
tah® hsldiag th# eapri® oxid® wm ke.pt hot dmrl.ttg th« oxiiati©a 
to iasmr® converting «ay fr®® hydr®g@a to mmtmw* la all e-as®s 
soas hyir©g@a was lih#rat®t, a.s ais@loa®4 hy the formatioa of 
fr®# 0©pp®ri ia a f®w trials the aa©mat of hydro gea was .s® 
gr#at mat. th«- «©pp®r ^ hl«h was teT&mi. a«lt®t aad brok® th« 
tmh#. a® «xidatioa m# •®#*pl©t®d at 90®®• Oat ••of f©«rt-®da 
•att-eiipt* t&m mmm «oapiet^ @d withe-at aishap., givlag th® 
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following H/O ratios: 2.94, 2.96, 2,96, 2.95. 1*his show®# tbat 
th© fommla was Jiost likely OT|, aM it als© showed that oa 
this basis the kyarite tii m% &fe«or"b ©fiiltlooal lydrogeja to 
aay txt©iit, ©fea tl,©ttgh it Mi eoolet to room temperattir® ia 
this gas, 
• la ordtr t© t#st the staMlity of urmMn kydride, two 
trials w«r® ms. with •#&© ffloaifleatlea. Ifter ©oaversicja t® 
%hm toyiilt#, tW hyiregea smpply was ^ mt off_ aaA tke pressar© 
retttesi. t© approxlmat«ly 0.1 mi, Ttm t«ap®ratuire. was mala-
taia#i at 256® ^  2® fer 60 miamtes, witk tk® poap rmmiag. 
Ari®a was tiiea atoitteft, t&® system e.ool»4, ant the oxiiatioa 
oarriei ©mt as msttal. f&e aaottiit of w«t®r fora@t stow«4 that 
til© Taeaoa treataeat at 256®' bad eaassfi 54.6 p®r mut of tb© 
liytrit# to t»©oap0S® in th® first trial, aad 53.6 per ©©at ia 
th# s©eoM C/also se® p. 85). 
3.. Aaalysia. lay ¥ei#it aaia ana Iby gt#raal l^ eoagQgitioa 
S'aspl@s O'f «r®aiia ifcr® ®oaverted t# the hyirii® at 250® 
iB. a s«all tmto# witli stope©.#ks at eitfe#r «a4 (16) • fhis p®r-
iiittet a t®t®ralmatl©o ©f fli# w«lglit gaia ©a formatloa, aa€ 
gav® a fi/ff ratio ©f %Qk ia oae trial sat 2.97 ia aasttier. 
first is pro'bably sligltly ia err^ r, hmlm to Migli. Tht# 
Iiy4ri4« saaples wmm ae«©«p©s®i toy li«.atiag to 4OO® mM®r 
rmmm natil eoastaat • w^ iglit was attaiaet. fM@ loss la w®ig&t 
gav# am aTerag# H/^  ratio ©f 2.95* la aiditioa an apparatus 
was e«sastrttst«t to i«t«rmia® th# rati«j toy tli» wlma© of 
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iifirog#a aafi mlmmm of byirogea #wlT«d mpoa. 
t®eaaposl%loa; 2».92 aai 2*94 r®sp®©t»iv®iy» 
4.' TM® Sff»et of Xttpurltles oa th® g^ apoaitioa of Ugaajma 
HyiflA® 
„ mm&lfBm. of. araaloii hytrifi® toa^ ® sh&wm tbat the aetwal 
ratio ®f .hjtr#g®a t® arayaitta ii sllgMly less thm tiir@®, a®a«l|r 
ab©mt Thi® €ia®r®patt0y ©aanot b® eatirelf a^ eomatet f©? 
I>y ®^ ®pi«®atal ®r,t®r. It las b®@a f#«ttt that. tM® metal do®s 
m% rm&% with liyirog«a if ths araaima i® a ©omstitmeat uf aa 
iat®rsetalli® or ©tier •0©Sf©aat^ , aat sia©® ^ qait® ©®apl@te 
aaaiya®® Mrm to®®a ami® ©f tb® mraaioit^ J^lB as®, it^  has proT®t 
possible Cl7l t© ealenlat® tli® @ff®et of lap'ttritie®. fabl® 1 
glT®s a list of thm aajer iapariti®® in mraal«M and tfa®lr 
aMMsaee im a typisal saajpl®, soapoama ia wfeielt th® im-
parity is nost li&®ly ts hm pr«s®at is givea, as w®ii as its 
aaeaait. , „ 
•fatal® 1. Imparities ia a "fypieal Bamplm ©f Iraaima 
laparity 'F. p. of • Present f* p, a, of 
lapiirity as G©apomd 
0 300 trc 6100 
f® 60 U6Fe 1550 
Ma 5 130 
1?1 50 USi 470 
1 10 50 
® «0 XJO 1240 
W 16 530 
Itetal p* m, ©f eompemads iooyo or 1,-00?^  
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•flis a®aas that 1.0 per e®nt of tkB mtmiml as wsigli®4 m% 
oanaot ©©sMa® witli hyirogaa. fhms if tli# fr®« 'mraiiimm ©oa-
toiaas witli' hyisegea with a 1/% jfatio ©f ©xastly t,li® 
©fti'-all yati® will 1>® aia®ty-flla®. p®r ®@at ®f tto#®, ©i* 
2.97* Siaee 2.W 1® tM® 4@t«mia«t rati© (wltfaia tfa® limits 
#f txferiaeatal ermr amt varying a»mats of l«payltl®s), 
it is ©wtaia tfe«t th@ . femitla ©f pur® wraiiiiia bydrid® im 
BH,|. 
Other iavtistigatiotts hmm ah©wa a© stt,lstamtial t«vi* 
atioa. froa this ©oapositios tm maioa hyfirii® feraei oafler 
pressures faryiag fr©s ©.3 t© 116 «t«:spher«s (If) aad aader 
temperatures Taryiag frea 15© to 330° U9) .  
rr. wiMifM 
Xt has h#«a fomai that t@mt«riaM rtaots with uraniwa 
la th@ nmmm way that hyir©g®s i®®a (4, 13), foraiag a 
4#ttt8rit@ with th© smm physical appsarftae# as th« hydrii®, 
M.% with sli^tly iiffer®at th@rao€h«ai©al p-rop®rti®8 C®®® 
Fart T|* Att®.ttpts haT« h««.a aat® to t^ ak® aivaatag® of th@a® 
tlff@raa®®« to ®ff«©t a stfaratioa of temteriaa froa hyirogea, 
r~ 
la this paper th® term "hydrogea" is g©a«r«lly as®i to 
t@ii©t® frotiaa |H^ ) only, as Aistingmishtt from iemteriua 
ir-). 
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tm.% mm bas proved practieal,. ftie properties of uraaiaa 
temteride parallsl«d tkos® of tiit iiydrit© very olos©ly. 
Dettttrioa was eoavenieatly ,prepar@i toy passiag beavy water 
vapor over aranitta turoiafs at 700® (20), wliea the follow-
iag reastion ocettrr«a qaantitativaly; 
2 bgo 2 % + mz 
ais preoess serves admirably to eoavert samples of ortlaary 
or heavy wat#r iato hydrogea or demtorimi. 
T. nmsm of THI HiYSIOAL PH0?311I S of •ufiamitjm 
Efmim Ai-B Dmrnirn^ (6, 21) 
A, mysioal Stat# 
Th@ partielss ©f mraaiaa hydride w«r© foumt to be small 
©aoagfa t® pass tteoagh & 400 a«sh siev®, whiQh retaiaei the 
larger iaslmsioas of iapmrltias* But whea pr«parM timder 
high pressures (as high as 12.6 atmospheres), the hydride 
0oataiji«.€ what appearefi tu to® fihroms ©rystals, son® 6 «a« 
l©ag, aai was amoh eo«rs®r. 
ly x-ray aiffraetioa statl-es %hm erystal straotar® of 
mraaiajft, hy4ri4« has b«@a fomod to to® ewiMa.. h^is strmetwr® 
l^a .aMitioa to the writer, th® f©.ilowiag iavsstigators 
aarriei^  out mm% of th« ©xptriaQatal -work of this Psrt: 
A* S. l«wt©tt, I.'B, lohuBf 0. Johas^ a, A» Daaa®., 1., W. 
Motterf, ani 1. !• l»ail@.. 
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FIG. 3 THE STRUCTURE OF URANIUM HYDRIDE 
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ttraalam a@tal is 18,97 + 0.05 g./ee. 1% is intsrestiag to-
n©t® tliat tb® iaogity of tli© itydfo-geii aloa® la liraaiaa 
lijarit® (0,14 g./ee.l is greater tkma tM@ deasity la liqaia 
liyirogea its#lf (0,07 g,/c©,) by a faeter of tmj, 
lb#a uraaittm kytrid® powder' was at pr®ssmr®s 
up t@ 22600 • it foraei tolo-@Ms of aetallie ap-
pearaae® witk dtasitiea•ap to i,7 g./ee, fto o©ars® typ® 
of .hyiri4® wliieh was pr@par®t at kigb presgures oomld he 
ooapr@ss®t aor© than tli® ordimary fora prepared at ataes-
pkarle pressmr®. 
A series of a-easmraaents ©f tb@ fieasities of mranltia-
mraalm hyirli® aat ttraaitta-araai'ii* teaterii® fflixtarea was 
mad® uiiag tks Mtlima ieasitomet@r. fMe parpos® of tl3.@s® 
®xp®ri»®ats was t© <t®t®raiia® wbstlier th@r® was aay 4@Tiatioa 
froa^  lla»aritf in tlie Toliiae-e^ apositiom relatioaship. If 
til® hyirii® wer® aa isperftet solmtioa of bydrog®® la tiraalma, 
a a©¥latioa fr©a liaearity woali b® @xp®©t«i, wM«r«as if two- • 
pkmm im ooMpoiiat a.jid ttiir®a®t«€ ,iir«aia«| or a perftet s©li4 
soltttioa w®r« prtseat, tMr® sbouli te@,ii0 i®Tiatioii, fbt® r®-
sttlt was tkat'S plot ©f tb© sp^ eifie voltta® |®o,/g») against 
•ooapositiott was lla®«r -witkifl the Halts ©f errer of th® 
©xperia@at (•! per oent}, 'fh.® mranitia-tiraaiujQ d@ut®rid« 
behavei siallarly. 
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357® is givsB ia fig. 5. myaalaa hjirli# f©r 
th®se, ©xp^ riatats was Mli la a limlte surremfiet ¥y %h@ sapors 
©f boiling mmm^  ^r.^ Qthew mt^ rtal, to iasmr® ©oastant 
teapeyatw?#* Tk% mrnmm^ tm 3r#a€iag», wejre takea after @tmi-
litoriwi l«€ hmn attaia©#.,. Eli-gfetly ®tttiliterima 
pmsMmrms w«r® ©btaiadft, 4@p®a4i3ig #a wbtthar th® jh-ydrlA® 
was a®eoap#s®d m ttes tn© ©nrras wsr® oto-
tidii®i tm «mel teaferatajre. fit# .MiiJi#r ©irT® tos f©,ll©w©t 
oa f©i*tioa aai tii® l®w«jr ©awe ©a 4@@omposi.tiott» ®&s 
sjstmm is 8«®a to ¥s, taits €iff®r©at. from tb® palladitta-
hr^ rngm 8yst#a. 
J®0tli«r raaarlcatei® featar# ©f tb« ii^ tMeiwi was m pm^  
ao-tta0«4 tip ia tJi® 3l©w«r emirv# la tk® r@gioa fe«tweea 90 aat 
fS »ol per ©©at 11|, 1Eh« tip was real aat r«pr©«tt©ibl®, ant 
appear@i at inti. ]^ lgli#r aM lowtr teap#rat^ ares. Saapl»s ©f 
0oap®aiti®a. a©ar th«. 'tetioa of tk® ilp,, wlt«a smbj®®t@i t© 
x-r«y aaalysls, i^ .ew®i tl@ pr«s®a#@ of orftaiaa aafi wraaima 
kytrlA# mXf* fhlm «&!%»© hmhmwt&w is ma y®t mexplaia@i, 
2* Atttapted ls#tfe.®r.«a.X frtesf®r ©f gyAregsa tmm. graaiam 
gyarit®. to ^ yraaiaa 
fwo balbs, oao 0#ataiaiag arftmiiia hydria® aad th® other 
p©w.t®r«l «r«aima pr@par®A fey i®eoap©®ii^  t&® taydrii®, w®r« 
k®at®t sit® hf sit® ia %hm sam® h&th %& ®t *Mi®k 
t®ap«iature tit® €igso§i®tioa pr«ssMr» ©f %hm liytrii® is al)©mt 
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4» Heal of fegaaatloa ©f gyArld# 
Wi« th© jreaetloa fomiag the liyirit® Is writtsa 
2 W  *  3 ^ 2  ' z m ^  
it. i© &®@m %h8,% th® «tw.ili'ta»iaa mmtmt Is k. * mhrnr® 
p is V&m. Jifflregea pres^ sart. rm*% M©ff*s r@-
mti-oa isoehor® aay b@ statei ia %li# f#!® 
& xjq. ic m 
"wr m 
la tMs eas® 
a xa k m "3 a im p 
Slae# l©g p 5s "450^  ¥ 
d la p « 2...3 X 4500- « -« 
'"i'f 
froa liiieli 
aH « ~6l,6 Kg.-sal,, ojP I® a'-'JO-.i Eg.-eal per aol 
of mraiitta 
l&is Taltt®. bas been I>j ilr®©t wmsitreaeat, ttslag 
araaia* p»paf«i by €«#oap®siflg kyirlA®, sia®® tMs form 
of tto® aetal jtmQts raptaiy idtM hyte®g#o at moM t®ap®ratar#. 
«&© aT®rag® falm® Wfa# M » "J©,! 
5« ffae gat® 0f yematlQB &f Ig&alaa Hyirlt# 'amd Beaterile 
•The rat® of furaation of ttmaim* &yttli© t«p«aa-s mpon 
tfa# tb® surf a©® of tli# %hm bydrogm 
pr®asB3f©, aat tk@ f»iQti©a ®f aetal ©©a-rtirtea %& tk® hytrifl®. 
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At a eoastaat t®ap#ratar« tht rsactioa .rat® was fomat to 
t#er®as® with &9Qr»&Bimg ptmsmm in a soaewliat e©mplleat®t 
fasbioa, in tMat tli# data iadieatat a 5/2 or tar of r«aotioa. 
kiaetios ©f tfe® raaetioa Mv# b.is®ii i.aoo«pl@t©lj investi­
gated aat ttiid#rstoo4» 
At tli@. same teaperatar# i#at®riw.a was observed to mm% 
witto wtm&inm at a rat® oolj abomt oa® fiftli that of hjdrogea, 
fMis, aad tli# different iisseeiatioa pr@ssmr©s of tlm tyirit® 
aai i#mt®rit®, stigg«3t®4 a po'ssibl® mmm& ©f s#paratiag 
d®ttt©ri-aa frea kydrogea.-. 
S. Hydrog«.ii-Deat«rittm Separation Stmdi«« 
A aixtmr® of kaowa eoapositioa of h®avj aad ordiaarj 
water was ©oavertat into a aixture ©f iemttriua and liydrog®a 
reaetioa with iiraaiua fp* 19J, «ad this was ©©averted iato 
a aiiitmre of ttpaalua demtorid© and toydrid#. fto.® gas phas® 
ia ©qmiliterlttm with th® mXxtmm was analyzed by tfe« ms© of 
a density balan©« (24) ©apall® of d®t#«tlog a.few t#aths of 
a per oeat ©f d«mt®rima. It was fomnd that th®r« was rapid 
exQhajig® at 300® fe®tw«®a d@«.t«rittia gas over mraniun hydrid®, 
giviag a aixtmr® of kydriiie anddi»t«rld®. 
Is a typieal ©xpariaeat tli® mr&aima, hydrid8-d®at@rld® 
iii,xtttr® @ont«la®d 19.8 p«r eeat t@at®rid®. Tea saaples of 
gas m®r® 'wittodrawa dtariag tharml 4«eoap©8ltt©ii aad ©aeh 
•aimlyz®t. f-irat •6oataia®d 23,.2 aad the last .ll»..i per 
II 
fM#s# iata .§©#r®ap©at %m a s^ faratioa faetor 
©f 1,2, wMefe ^ ©ws relatlv#lr little sariekmtat. 
A tfejT®# m#t«f ©leetrisally h®at@4 -glasi ©©Imia was <iom-
strm©t'#i aad pft@l£#A, 'witk nwrnlvm wliitli w»r® «©a-
T»3ft®a %o th@ 'feyirii® «id thsmmlXy i«.®oap®ssA.. Hytoog®« was 
pass®! ap tlBp©«^  tto eeltt* at 250® ia -ita att®apt to ms® It 
•as a fyattioaatiijg 0®im« hf t®^ iag aiTttatag® ®f tl.® mall 
sepai-atioa factor, »® first gas ««aiag -off *a# aaalyz#!., 
teat ao ®a»lefeasat ©f• tto© smli aa«mt ©f ' i®at®rlaa ia Ifteo-
g«a ^ ©©mM b®. fistsetat* *#4ifi$ati©as msiag mraaima hjirit® 
M&lfaas fp« 82| wer®' a© »3f« sm@s®s8-fal. 
•i. «i mmLQ& mowmmm m w&wim htmbi 
Si® tat a t© g©iBt ItaT® ia€ieat®i Itoat mraaiam 
fefdrlt® is feast r®g8r(l«i as a t«® tM®ai@®l r®tM®i* 
t&aii a solii s®lttti®a ©r imte^ stltl&l ©eafoaad, aat ttoms 
mml& fe® ®xfe®t®fi %m hm® ®k«ttl@«l frep®rti®s. iiff®3r«at fmm 
tM©s® of a®t®llle mrtaiaa itself. Im. tJ^ ® fsastlea® at «1«-
ifat®! t®ap®,ratttjr@8, bowefsr, %hmw-& saj to® »a« imht m to 
wfe@tli»r «3fiaittm hyiMte ©r •^ ® fia»ly 4iirii«i a®tal r«saltisg 
fMia t&e €@©©ap®siti®a ©f tfe® feytrii® is tlis aetmal x>®aetaiit* 
la i®w-.t«f«ratiir@ ^ ®®eti©a8» e.g# ia at*3t«©tts solatioa, it 
i® mndoubteily tli# feyiirli® iAi®fe i^ il® %imm wkleli 
Q®©mr ®^ w altemt 350 o-jf 400® «« »«t pf®feablf reastioa® 
32. 
of %hm astal-.. At the intemetiatt teaperattti-®® it M diffi~ 
ealt %m .©stabli'si. whether ©itlisr or botli ©©«p©tt«ats reset.* 
At 250®, fo.r ©xampl®, th® di®.«o©iatloa pressor®- of %h® 
Mjdrit# is k*$ aa. t so ttet in a streaa ©f a reaetiag gas 
smell as hfirogea ehloriie the .©i:p®sttre of a fresk mraa.im 
sarfaee wsstild eo-atlaoally ©©e-«r. la Tlrtmally ell reaetieas 
t&e .game pro-taet is foraei fro® t&e hy€ri€e or th® mtmX ia 
aay case. lo. attempt ^ .is'mie to aiitiJigtti.sli the %m> eases 
sfearpij, for evea la tliose wkere .it is too-#a thet t&e freshly 
prepared pswieret araaiun is tli© rsaetaat, the preparation 
sat iesoapositioa of the hyirite are aa integral pert ia 
the pBoeess... 
Ia geaerml mraaittm hydriie reaet.s es a powerfal reteeing 
ageat, aad .©ftem has aii effeet siailar t© that ©f mraaima 
»tal, whose eheaie&l pr.operties have als© heea extemsiirely 
iaveetlgatei (.25).. ilaee the iavestigatioag dissassed beXijw 
were of e survey aai «pl©rat©ry ehareeter, oaly a few of 
thea w.ere esdiemstiirely stttdiefi.. 
A# ladi®oheaiiai Pr©per%ie« 
As exyleittei im the iatTOtiietiea, the fiaely .stib-
4l-ri4®.d eharaoter of the hydride iaaetiately mggeated 
leeehiag ©f the fissiea prodmets fmm. the Material prepare.d 
frea mraaiiia from the piles. Ia order t© iaireatigate this, 
a saaple #f ttraniaa whieh had been subjeetet t© a 53000-
aier©-aap.ere tomr deute»a hiMhartoeflt ia- the St. Louis 
33 
eyelotrea, ami tlims e©atala©d aeasttribl# aa^ ttats of tb© 
vari^ mi fis^ ioa protects,• was @©aTejr%#d %o tk@ mat 
ti^ rttsA iBt# %m weigkei pirti©ss fti). 1&« first was 
wltm 0,5 s iftro^itieti® aei4, aat s»«®a€ mlth 
5 S fetyi»t&l€srie a©it mmtmlmlm small aaemats @f K1 aafi tb@ 
ellorltos ©f til® fQll^ -wiag aetttls as mrrlm&i f®, M©, :La, 
''f, §©, Ba, £r, aat fli, tfmr flasks w®r@ empl©y@€ t® 
alniaiz® adsorption, fh.# sslmtions asiplr'td a 4#®p@r maS 
d«ey«r gr®«a mlm m.m tM« rsflttxiag s©stia«.®€.. Hitaets 
©f tl« first soltttio.a w@r® tak#a periotieally,. ceatrifag«4, 
aat #fai@rat«€ t© iryaass ®a a watsli glass, Tli® total 
ratieastivitir was a«aamr®t aaiag a iawitsen «l#®tr©s0©t«. 
.Allqttsta tmm tb@ seeoad solmtloa, ©©ataiaiag th# carriers, 
w®r®. als© trnkmUf aM a»alyi@€ hy ©k«iil©al stparatioms C^ 7)* 
f&® araai-na ia all allqaots was 4«tar»ia®i.. fli® r®smlta 
sl®.w«t t&at a© pr@f®restial ®xtraeti«ia of ajar «3.®®«flt' 
©eswrrsfi, am4 tkst the aetivities ©f tl^  soluti©Bs w®r@ ia 
pTOp©rti©a to til® aa©mst of ttraaima th&y aoataiaeA, It 
tMas b«®«« ©viieat tiat %M fissioa pro4m©t« w®r@ 4i8solT@t 
oaly wl®m tie waaiam liytriA® ia liilelt tliej w®r® lialt was 
mis® €iS8#lT®t, aa€ a® ©art-alatnt ®@ml4 b® a©bi®T®t, 
rmrttor ®xp®ria«ats3- w®r® 0oai«ct®t oa tli® fe®liavior of 
tk@ f is®ioja-pTO4m®@d xsn©a ia ar«aia* wfe®a t.li® aetal ii 
reminder of tk« radiochemical, studies w«re ea^ ied omt 
ter A* Ayres aei I, 1. Johas# 
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t® itM Myteid© (2S), tM@ flssiea pj^ oimots 
#^s«at ta aTOtTOtt-lioaib-artet ayiaitta ar« 
isotopes of kryptoa, wfaleh. w»p# all®w@4 to ieeay before tto# 
©s^ tj-lwftts iii@r® aate, aai t» iodln® isotep®®, whieto tls-
iat^ grat® iato xeaoa isotopts of 9*3 aM 5.5 tay Malf 
lives. 
to apparattts -mms o©flst.ru©tM lAleb so^ istti of a r®-
a@ti©a flask l,#aAiog to a beat t«to# ©©ataiaiag satara%#t 
sdiiiim Msmlfitej tMs was eeaaftotot tlijxjttgli a trap t© a 
k®at#t eaprie oxld®-pa@ke4 tmbe. fli® exit ©f tlie ©mprie 
oxii® tab® le4 t© a «tt4ioaet®r fill®i with potasiim by-
iTOxid® «olttti©m-» fJb® t©p ©f •&© iiIioM®t«r was eoim®0t«i 
to a tab® tolfiiag a &®ig«i'~M'iiell©y e©aat«r tmb»» 
Sijipl®® ©f te«bai*i@t ••mrmaiiia w#r© mmmtmi. to tb® by-
•tJPii# ia tb# r®aeti©a flask, lay Jraiioaeti-r® ioAia® ©arri@t 
by th@ ®2®ess by.ar©:g®a pas abserb®^  ia tb« sofiima bisalfit® 
tmb®, ant tfee exeass hySi?©g@a was ®oa-y®rt©t to water by tbe 
bot «©pp©r ©xi4@# A smll aa®ttat of argo-a was iatrodmeet 
al#flg witb tbe hytr©g®a iat© tb® r®aeti©a flask, so as to 
pTOTii® a mwJti&T tm amy tra®«s of ra4i©aetiv® %mom lib«f« 
at#t, fb® gas was eattgbt is tb® «m-iioa®t®r a-ai tb^ flasbet 
iato- tb® soaater tmb®^  aai amy aetivity aeasar®fl. Kext tb® 
araaitt* byteld® la tb® r®a«ti©a f latk was t®©©fflp©«ed at 400® 
aat®r r®te0@i fr^ essay®#. fb®^  gas.es' @TolT@a ver® agaia ool-
l®©t®t aai tb® 3*a4ioa«tiTity MeaBafat. fiaally tb® r@aaiaiag 
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Cia s©ffl@ ©M®i r#-.0©aTert#t t© th® hydri€@| was mm-
pl«t«ly iissolT«.fi .ia pliospborle asii, aM %ke apparatas 
flmshei with ©aj'teoa ii©xiiii, whieM iistolT®i In tke alkali 
©f tia® smAioaete-r. l^is pe»ltt@i the ©al©ttlati©a of th# 
t^tal mmom m€io®#titity.: 
fli# stmiies tfaat tb® lisiBtegrati©a ©f th@ a«« 
talli© stfaetiir® ©f tli« ti?aala» apja ©•omfersiea t© tkm 
hyiriA# earns®# less th-aa ©as f©jr eeat of tlie xm&n. to fe® 
li'b®ra.t«€. lf»n ®a tfe®raally i.«:©©aposiag tli@ faydfl-i# l«ss 
thiya If p«r mm% ©f tk# xeaoa was giwa ap. So*pl©t« solntioa 
of tk« was ii®e#s.aary to mua® tb# ©velmtioa ot all of 
til® xtnofl.,. It is ao-t eatli-ely @l®ar why th© trae® xeaom 
.ollags so t®iia0iomsly to tl® nwmmlmm. ©r its bydrit®, bmt it 
is ia Itspifig with tb® ir«t©atioa of tfes fisiioa prodnet-s by 
tk© iiy4rltii mp©a leasMag.. Uraaiiaa feyArid® pr®par®i ia the 
prsseaee ®f i©a« padiesetiv# xeaoii fail®! t© ais©p"b tfe® gas. 
l:Kp«rl«#atg oa tb# beliavi^ p of tbe pali©a@tlT® xeaon ia 
waaiaa fayflrii# amalgaas m@ lisem-gseS in Fart WI {p. 6^ , 
1. A®ti©a of AiP, litr©g@tt, Capboa Biojiifib* aai Water (13) 
1. Mr aM Qxwms^  
fl@ pyropliorio aatar® of tfe.® lyirl-i@ has ®lr®aiy bs©a 
mentioati, Wheo. th® liyirid® ia bura®# wat«r aai araaiiia 
oilt#, tJ30g, mr® f©rnei,. fk@ reaetion was aot foaad ©x-
plosiv# 0T@a whrno. as ameli as I500 g» was tera@d i& tb« op®a 
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air. Smmerous saa^ l®s of tlis iiytoiA® w^ er© not pyropborio^ , 
011.4 it wm fomai tbat if a preparatioa was «xp0s@d to saall 
gu»ttats of air at a tia® ©ver aa h-ettr or so it csottia tli«a 
hm lianai@4 in air wittoat omtehiag f ir», altliom^  it was a©t 
•®OMfl®t«lj air-staM®» 'Iriitntlj a. proteotiT® lay©r of .®xii® 
om smU |sa,rti@l«, a sample wa® m tr«atei, peri-
odie wtigMage iiiow#d that it wm slQwly b«ii^  oxidized ©a 
©taaiiag la th® air, tfe# rate falling: t© aboat balf its origi­
nal value la. 45 t&js, Whea liaailiag araaium toydride ia th® 
laboratory, it is r@©oimieaied that tk@ operator tak® th.® pre-_ 
eaiitioa of weariag asb#st©s gl©v®s ani a faet shi@li, 
Oxygen atts aiailarly to air., bat aore vigoroms.l.y. It 
was aeatioaei ©arlier {p. 15J ia ©©oae^ tiojQ with tli© analysis 
of tfe@ lytrii® by @osb«stioa ia ©xyg@a, tlat sows ©as@s of 
oxl.fiatiom wltkoat igaitioa. ha4 beea obserrti, 
2, MitmE&n aai Oarboa DioxMm 
for th® toiaaaiiJig as.4 traasfer ©f araniuta hyirlA®, a 
«*4ry bex;« was Qftm ms@4, froai wkitli tk® air was fl«.sfa«t 
witM aitrogea, ©arbom aioxii®, or la somm saall b©x»s, witM 
teelima ©r arg©a» fli® $i:p©ri-®a©e .was tMat tb® byirid# sottli 
b# Mail#i safely ia «lth®r iiitr&g#a ©r #arboa dioxit® if 
oar# was tak«a t© flush all tb® air from tb# box. Wkm 
mmvt^ h air was l®ft in tM box to igait® tb@ byftrid®, it 
eoiitiam»4 to burn im eitbtr altrogea or carboa fiioxlt®. 
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t©raiiig ttraaittii aitrli® or oxiie. ®.»sa r«aetl©as ar® 
aisetissei la Seettoa W (p., 531. 
3. Wm%%w 
It was ©bs@:r¥ea that sasll faantlties of th® byirW# 
(1-50 g»I eomld be c©T«r@4 wltk water with m appareat 
r6««ti©ja; tlie oftoi* of «©ttfl®n« was ^ ©tsetsa,, ©vlieatij 
froB th® ©arbiae lafajrlties, ©a t&# Qther Mai, *'M©a a 
Imrger qvL&mitf f500-i00 g,) of th# lifii'lit was i»®ttei, 
aMi£^  tMe water all at once, tl® mass i@flagrat.e-a, thm 
eaMea reA lieat "breaklag ©pen tht glass -eoatelnsrs, Uraalma 
©xifi# was and liyarogea ws© liberated Toy tto@ r««otl©a, 
Wliem water was ai4®i iro-pwis® to a larga amoaat |%00 g, J 
of %hm hyirlt# ia a flask, a smII assaat of fa@at was gt*«a 
off. fh© ret® of aiiitieft of tli© watsr wm afljost®! s© as 
t© p©jpai.t tb« heat t© be iissipatM* la tMs fashion th® 
wliol® mmm was tfeoronglsly w®tt@5 witlottt aetiieat, 'a.® 
Pita©tl-©a €sf wanitto teyirM® with et«aa im <isotts««i i® 
Sectioft W If. SIK 
•0. Mtlm ©f Mtts, 0xli.iT.lm aafi B«ses ilj) 
1, Boa'-o^ xiAiziag Aoi4.s 
Sydroshlori© aeii, iilttte o-r eoaeeatratei., liot or ©old, 
r@ast®i o-sly v«:iy sX&mlf *ith afaalmm lijirlte. fh#. solatioas. 
t®ok ©a a §^ mmm ®©l©r a® araaotis slilorlie was for«#€ anA feyftiNj-
g®a was lite@rat«t. Wwmlmm awtal, @w%m. la auassiv® frnwrn. 
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araaitta. la pp®s«aee of aoa-oxiAlziag aeifts, liyirogea 
pe»3xtie eattsed rapii solutloa of tfe© lijdritt to for® th.® 
nrmfl salt of the aoid, l^ ls aff©r4s a pr®par,ativ@ a®aas 
for uranyl salts,, Fojp ©ximpl®, witk solfmrie aoii, mraayl 
salfat# w«s forjist# Orgftiii© aelts* Stt©li as a@eti®, oxallo, 
tartai'le, aafi oitrl® a©Ms, ii€ not aloo® atta@k artaina 
byiriie, hmt witJi teyiTOgea peroxide tfe.® aranyl salts of 
tlies© atids w#r« fora#!. Itmatioas for two of tk® above 
proe®ss®s arti 
a ^ 3 •I' f E2O2 • 2 SoSOi 2 ir02S04 + 14 %o 
uranyl 
smlfat® 
2 la^ + 9 i2o2 + 2 2 
araayl 
tartrat® 
e^a aa ®X0«S8 of hyirog®ii peroxii® was aided, p@r»raiilo 
aeid, was pr®©ipitat®d. 
Stro-ag oxitiziag ageats, with dilmt® salfarlc aoid, 
rapidly dissolv@4 ttraaiaa Eydrid®, fb®s@ iaelmded oerle 
smlfat®, potassiw dioMrooat®, p®r*aagaaat@, bromat®, and 
eialorate, Sodima iiypo®h.lorit® aloo® had ao eff@etj smth. 
soltttioas ar« sligktly alkalia®. 
3.. las®® 
Aqtt®oms soltttioas of sodima, potassiiis, and aMBoaiaa 
liydroxld®s had no visible ®ff@ot oa tM® bydrid®. Sodima 
eyaaid®, ^ os® solutioas ar® ©amsti®, also fail®t to reaet. 
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B*. A©tloa ©f BQlvmmtm (13) 
saapl0s of ^ mmaima lyirl4# mmtm ©•®*®r@d mi%k m 
««s'i«s of selv«mts, thm oaJLy vlsiil# «ff®@t ma ®vo-
Qt w®sy saall M¥M#« Ms a fsw bears, ®bie tomtobl®® 
mf Mv# a4s@rte®<t h.y4r@gea, 'fk@ solT®»ts laelaAet 
h.»xaa®, etker, «tkaaol., dtoxan®, etayl 
a®©tats, sofl ae@ta%®, ©afiea di.gmlfiie, glaeial aeetl© 
a©ii, aat aeatosa. 
Witti tk« first trial sarfea tatraellorit® beMavei, as 
tti@ solv@a%s above, bat #a a second a q.ait# Tioleat «x« 
pl©al®a a«©srr«4-., A tklri trt-al wtth. a s»all@r qaaailty 
©f tl» -8©l¥@at ©aasat a r®i glow oa @oa%ae$ wi%M tka 
hytrlta. Sartea was a •Isifela pr©iaet of @a©to, raaetisa, 
aaA kyir©g®a aai araaia* ©lil@rifi«s.w@r® pmteably th© 
©tkara-. Tkm raaetloa ®f araaim iy4rlta witb oarlsoa tatra-
©ftil©rl€e ••rapar is glwa ia Sa^ tioa W (p. 50K , Mtitioa 
®f ©kl®rof©» aai ehlorobsazaa® t© mraaiaa kyirita saaplas 
@iralir«4 »r# gas tkaa solveata smeM as feaazaaa iid, aafi 
a slt^ t O'tar of iiytrog«a ®hl©rii® was Mo^  •lo-
l,m.% raattioa toefc plaoe, 
I»i<iai4 had ao aa %hm byirii®, Maroary 
appsarad faim aa asalgaa, mhiQh is «is©asse4 separately 
(fart TO). 
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•1, Aetloa of Metallic- -Salts -(13| 
•1. Silyeg Salts 
a. fh# reastiom-s 'with. ailTsi' aslta^ -.,. Silver salts- ia 
general w«r® 'found t® r®iiet rapiily witii m&almi, 
twm ailv«r -aai, « iir-aayl salt., SiiT@r flttori4®,: 
mkl®h Is Tmf s#lttbl« i& mmtmw.f ©x©tii«rMlly with 
tk# Myiri-i#, lm% sin®-® «ix-«aiitia •t«t:rafltt#rti« is iaselmfel® 
%M ffl«tal w«s not -oxidlzst beyoa-d tk@ tstravaleiit stag#, 
S©a« hf€mms^  *®-»- lib«mtea, aai it is -px^ .feabl« tkat tka 
aala mm%lQa. m& Is# writtsa as f&llmBt 
:z nj'+' i igr t $ m * 3 Ha 
It is als© posaibl® that to so*® @ict®at tii# f©llowia.s r@-
aotieii 
• 7 ttf^  -• 7 kt 
Seltttioas of gilirsr nitrat® rmmtm-A readily, dissolving -
til® uraaitt* toftrid®, lHj^ rating silrmr am-d hytrogisa, aai 
fomiag -a yellow soliition. #<|matioa for ths Host protea-
11# priaeipal. mm%i&n isi 
i mj •*- 12 igno^  + i 12® •-»  ^ * 
$ '1103 * 3 
•whiQh. l@«ds to tli-@ belief tliat six i»l®s of silve'r wer® 
lilfe«ra%®i tor eaoli »ls of as^ aitta hySrid# oomssssed. la 
r~~~—~~~~ 
fhm ^ factions of araniu® hydria® wltte. silver salts aai most 
of til© ©ther iisavy metal salts wtr© lav®sttgat#i. f©r tlm 
gpsatsr part by f. A. Ayr&s. 
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orfler to test tbis, ka©Tsa weights of aranitaa w#r@ 
te til© bjtrid© aM trtattfi.with aa ©xeets of silver nitrat©; 
til® silver foraeA was filt'ttrsA off, wash.#4, igait®4 aat 
"W»igh€<l, It was fount ttot tb@ average nmiaJjer of mtm ®f 
silver llfeerat-efi per laol ©f mraaiua .kjirite was 5.i» aat 
t^ is is ©asilf explaiaabl® oa tbe basis that thi® nitrie 
a©id foraet iuring th® r®a#tioa •©3tiii2e-t ^ part of tfe.e araal-
' ua hyftrii# as follcwsi . 
m^ + 5 IHC3 3 »o^  vo^ ino^ )^  ^41^ 0 
• WMrms silver flE©riie aat aitrat® oxifiimet. tiraaim 
•Myiride rapifily^  -retatriag ©aly a few aiamtss to e©asii«a a 
gram ©r tw©^  tbe l®s» solubl#- silver salts, wera ameli m-tB 
slttggisli ifl tJ&eir aotic»a» Ttes silver salfate.-, aottat®., 
aai tartrate folntioas rtqmired foar to twenty h&urs to 
4iss©lv© .gram tmaatities of tb# byirii-e, 
Sllvtr- p«rciilorat«', k©w®v®r, is #xd#©4iagly' solafele, 
aai r®aotet witk tib« ^ teids partioalarly rapidly, Tliig 
rt.mgeat al^  dissolves mrmaiua ffiatai rapltly., aat-tbis .r®-
aotiejQ km hms. studied im m^ m detail (30). It was fsaai 
timt 0®atrary to @xp#6tati<ias, that seas of psreklorata 
lo.a- ltg«lf was r®tttea4 aM prtcipitated m® silver eklorifi®, 
WTom analogy, the two priaoipal reaotioas with ur&aXum 
to.yfiri4@ «a.y 1>« repr®s®at«4s 
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z m ^  *  1 2  1 ^ 1 0 4  - t -  4  H a ©  u  A g  *  z  u o g i  0 1 0 4 ) 2  *  
•$ 10104 + 3 Sg 
2 OT3 + 5 1€S104 ^  k m * AgOl + 2  ^®2 
®i«! silv®r-silv®r ©iilorli# aixtttr# tormm^  by the aetion of 
tfe# natal o:r its IfeytoiAe m silver pe^ eklorat® s«pa-
•rat#ft mm gray, sj^ ogy masses. 
SilTsr parehlorat® Is-aMadaatly solttM-® ia t©lm®a® 
on, aad'lt was ®fes©r^ «i that mm in tiais aen-mqweoms 
aeAitt* a Mpit, ©xo'teeraie r«asti©a witk %h.® liyteii® ®asa@t 
021, It was toopM to fiad a reaetiom ia wM«M tb© aasmat 
©f silver lib@rat®A was •®tw-iTal©at to t&e amoiiat of fm% 
oraaiim (as the layteii®) pr®«®at, ia order that the silver 
oimli b« filter«d off ani weigk®4, tMis operatioa aerviog 
as aa «nalytleal aetliot fur th® Aeteraiaatloa of 6l®«©atal 
waaiam# It 'was piuvei, liow«v@r» that agaia a aixtmr® of 
silver aad stlv«r eklerii® was f©ra®i, aat th® r@a©tioa was 
a0t afiaptatel® "to aaa,lyti«al work-. A p©s«lbl® 
2 * 6 Agai04 2 + 2 Ag01 + 
2 5 820 
It aay he tMt t,b«s® reaetioas -woult be useful ia 
mmlysma f©r the- p@relilorat« l©a* fr«ataeiBt with, an 0x®@as 
of mrsaima ®r araaitta hyArii® Miy tii« pero&lorat® 
fttaatitativsly t«s ehlorit#,. "wiiieM soald l»® -detaraiiaed by 
th® ©riiaaify «®tto<l©, 
b. pgeparatioQ of mraayl salts. A Maas ©f prefariag 
,pir® tolmti©as ©f iiraayl salts fjma th.® oorrespontiag silver 
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salt® Is hy tl« mh@w* mmtimm* Aa @x@®ss &t 
wtmlwm kyijrii® wmM %@ ®apl#|r#t, with, silvsr mxX&m a4i«i 
t© afemtriaiz® tte adits f©jfa«Nt, ©t« aatboigsA hririt®, 
tllv#3f ©xii#, «aft silvef womll %« f lltei-efl off > aafl 
filt^ at® wmli @©mtaia tfa® pm» «r»rl ««lt. fk® «fmati©a8 
tetlsfw illttstyat® rsastloasi 
E ^ #4»4 -«• t II3 1- 4 ^2® t WOgBlf 4 4- 12 Ag ••• 3 »2 
uranyl 
fluosllieat® 
,2 2 W3 •«• 4 2 W§|||i.|03 + 12 m 
lattat® 
A soltttioa of *iy»ayl salieylat® was prtfsesi im tiiis f®shi@m 
by Meatiog a sttsfejasi^ a ®f sali^ yll® aeit, silver oxit®, aaA 
mmimm lytrit®* 'Hi® filtfat® ©©ataia@t 1.».4 «€• o^ f a,raal*«i 
f«r 1<» «1. pr«s«mW.y as %b® aalieylat®. msefala®®® 
@f mis yes@ti©a ©©alt pi*®lately ^  «i:t®adsd ¥y fmrtheif ia-
•®®tigfttl®as« 
g. Other H®®yy g®tal gait® 
A iittab®r ©f otfe®iP h@a*y ait®l salt solttti©n« i»«r« also 
f@mBi t® reaet wit& mraalaa hytoifi®. Tk@ aetias ®f tli® 
salts ©f @#pf®r, *®r®mry,. l«at, tin,, wssai®, i»tiaoay, 
bisumtJ^  ajai iroa w«r® feri«fly iavestigat®^ . 
Cmprl® smlfat® s©lttti©as fall®i t© wm&©% with th® 
hyirifi® at rmm t®«.p@rat*ir«, bmt ©a tooiliag, a slow rmmtiom 
plae® as ®vi€@a0®i by tto^ ® for»ati©a ©f ©spper. A so-
lmti©m of ernpad© a««0iaiw ©fclorii®, wliioh ils«olv®s aetallie 
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ii^ a rapiaiy wltlioat foraatlea of a precipitate (131, was 
f®ma4 t© r®a©t with mrmolttm hyftrl^ ® Tl©l«atlj, mu&lm 
p3.«te solmtioa. e©pp©r wa# r#toe®d to tte 
Stat©, forittlag a solmtel# ©o«pi#i: wltk the eMl©ria@» 
M«remfi© efaloria© solatioa gav® a rapid reaetioa, 
feralag a. gjray prteipitat#, probablj a aixtap# of aerttify 
ant meremrotts ellorld#.. Mtrcmrl® aitrat® also r®aot«€, 
yieltlag , S0ae fr## 
AsBBMiQ trisblofii© «olatl©a was fomM t© r«a®t rewf 
slowly ftt ITO®, wJiil# .aotiaoay trieMlorlt# in 3 1 byirosfelori© 
liteeratei fwmm aatlsoay la m @»th»Mi® • rsaatioa* 
WmrTl0 sttlfat® eontaiaiag a llttl® s^ lfiwie a@ld dls-
s©lT®i til® liytelt® slowly teat saootbly at th@ boiling poiat. 
F. I^ s IsactioJiP of Tariotts Ssess withi ^ raaiaa Hydrli®; 
fh« Breparatlea of ?^ i- ant 1?®traval«nt Wranlim Salt® 
It Mas te®®a fo-amd iM5»silbl« t® pp#p«@ m ttmmber of tri-
aad tetra-rslmt ta?aal«» eoapouiBta ©oav.tel®atly toy passiag 
e«jetaitt gas«#s ©ver t.li® lyirii® at teap«ratmr@® Tarylng 
ffoa Wfoa tiajp#raittti»« t@ 5®9®f. t#pea41ag mpoa th@ sfselfie 
jpsantisa, A -iry state may tm «aiatAla®t l>y tills ««a.as, 
aya4 la ao eas® Is It a^ esssary t© tto.® aeltlag p©iat 
of tMe prMast, glTiag an aaliyar®as, fla®, «ad ®asily-
Mndlet powisr ratto.®r ttiaa a f ms«t macs. Oaly slapl® appa-
fiitms Is r#<|ttiretj .a typieal set-m:f is&owa la Fig. 7, la 
geasral tk® aetkoAs mtm far sap«rlQr t® tbe ®li.« proeMmr«s,. 
H Y D R O G E N  
O T  H E R  
G A S  
E X H A U S T  
G A S E S  
B O A T  H O L D I N G  
U R A N I U M  H Y D R I D E  
F I G .  7  A P P A R A T U S  F O R  P R E P A R A T I O N  O F  U R A N I U M  C O M P O U N D S  F R O M  U H  
w 
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Iraai-tttt tS'-lrftfl'-aQgiA®* AaMyAreaS'' liyirO'g«a flwoirii® 
was fomat r«a@l; mlth ir&aiaa lyirli® at any 
t®ap®ratar« raaglag m^om t#af«ratmr«. %® 400® (13). 
M&a«l aad apfaratas wmm protast was a 
light gr®!» fQwitr- and aoalysiii •Caaalytioal aettodB ar® 
giv@m ia Fart IX) stow#! fair «0-ar®raliy wite tM® ©©mp©-
sitioa ©f uraaima t@timflm#rit©, as follows i 
Salettlatst f©r feaai 
1 i%m' 73.  m 
? 24. ai 23^ «fi 
®tttatioa is J 
. 2 W3 + f Hf 2 UF4 ^  T 
• A'S#rits: of liy€r©flttorlaatloa ®:^eri»ttts with larg« 
<im.iiiitites of was #arrl®€.oiit {34)# la aa^ agltat@t 
apparmtms, 'fee lyirii# r«a@t#t rapitly, $2 p@r seat of^ 
aa II60 .graa s«pl@ 'feaisg @«Jttv#rt«i witteia tw© tomrs* It 
was m©t fsmM' a^eitsnajry to ©©avsrfe. all mf %ho a«tal ^ to tk@ 
liy4rii« hmfmm latroiii©iag tl# hydrog«i flworiiej Hy€r©-* 
gea-aai fe,y4ros»a fliiorite' resettd slaa.ltaatottaly. Gartful 
tenperatar© csoatrol wa.s.«a8«atiil* 
I—^ — 
lai® r«a-Gtlons of mraoilttii -kyirid® witM lial©g®a-b#ariiif gases 
w#rs for th.e most part investigated by A, S, lewtoa, 6. 3"o-kaso% 
as^ l?. W., Nottorf. . , 
4« 
fe, gfffiBltta ami trntrmhlGrM®* lahi-toms lifto©g®a 
©felorlt® was #te««v«t t® r#a©t with mr&aiaa liydrtt® at 2|©®' 
t© giv» % r#4ti«h-teowa wteltM ®'kmm4 to am ©Itv®* 
grata ®ol©r ®a @©®lt»g {13|. ^iridt pr®paif®i ff©a 
262 g* of ai'aaiw was-'- treat @i 'with lf4»0S®-a aal. 
tl® ©fetala®4 w»lgl^ ®t 375 £.-•» wli@r®a« tk« ®©a¥®rsi®a 
t® mmlWM tft®M©irM®, wei^, mmlA 3ff €• Aaaljsls 
of %3m mtm-mmi. 9mt&mi%w w%%h tl« ©-©apisltisa ®f 
ttyaalma tiri®liil«3ri.t®t 
t#if *0013 fomat 
W 69.1^  
ai 31.t tf.4 
Wraaliia trt®ll®rl4e wa® pr©far®fi toy tMs 3?®a@tl©a ©a 
a a«fflfc«3r ©f ©©@-a»l®as, aat It was a©tt«®i| ttoat a isaall 
anemat #f a wlit® ejryslalllm® saWiaat® f®f«®i oa 
%Q0l9W i?«gi@as ®f th® raaettoa tate® |a®t ¥®y®ai tl® po-
ilti®a ©f mmlmm. tri®b3.®rl4® f35), A Mt ©f tills 
Tdlatil® aatarial gaf® a asgatiif® t®st- f#r aiaaima, feat 
f®slti¥« t-e»ts fay «tol#yi4® i©as.. It was famat that tk® 
a»0aat ©f wWLt® sabliaat# was la®i?®a»«i If tfe® araalaa 
lijai?i€® was @xfoa®4 t® ai? iafojre waatioa wltk tli® -MyiiP®-
t®a -e&l©iri4«» lais atraagly ®ttgg®st®4 ttoat aoae-aiaa 
atolarii® was te#iag fey tto® aattea @f lytoagea 
aUarii® am a ax'aal^ mi^trii®. Im faot^. wliaa sou® pair® 
afaaiaa aitjrit® waa tJf«at®i witb lytoogaa ©aiarlA® at ®1.0-
fatad t®Mf©ratmraa, ©apiaaa ^maatlti®a af taaeaiam ®bl©rl4e 
4f 
mw&jf aat'eoatms«i m tb« melm pai^ s 
• Sh.l#»la#'was passM mm «i*aaima.-ityfifii#,- aal tfee'vi©-» 
x^ t if«®®ti©a tmt %m'k wet' «ae:®atr©13.ablfi, «ftt a 
ml%m preltte-fe m,® fke -eklftifia®: w&b %hm 
witk t«a WQXwmm @f Jftisllw aad tli« was tkern jeela-
tlT®.l.y itt 25©®# A gr®«a pm&m wm 
wklffe wan miaala* VSI4, ms 
sbirwii by %h9 aaalysiei 
ial0«lat«4 tmT WmmsA 
t i2,-^  
•m W.4 37.5 
A mam ##«ir®ai«at #f f*#farlag VLmmivm 
waa f«a4 by frsparlag tfe® flrat, aai tii®B 
passlag ©lil©ri»(i ©wr it,; mm 
m3*iWSX -*  3^^ 3 12 
2 SOlj + CI2 -» 2 OTlj^  
Tk9 was a y@lltW'ir««a • &yg?©siriipl@- p®wi«r wMete. ©a 
a.a«lysifi stew®t tM# foUowlag ©«p©»it.i®Bi 
tmw F®ttM 
W #2.# 63.^  ^
01 37.4 36.4 
«kmm& tur-ajBiia itaiiits w«r« by fassiag 
©r ietitt® mp®rg ofsjr triekl©ri4® t36)» ftais 
ttjeaaim* aDaoteTOaotflel.laf'ift®, TO3HII3, *as »€» ®« m taa 
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"th.® aeti©a ©f broaia® at 250®* la x-ray <Slffraeti©B 
patt«fii of tMs aat«ylal was indlstiagmislial>l# from tk® 
patt©.ra, ot a safestaao# ^ i^ de by M&ltiag togetheir ©n® »1 ©f 
mraaltt* tstratofGalt# aad tlir«# of tie t^ tiraohloTld®, tills 
ajQ-t atiitioJoal evideme® smgg®st'€t that the syst®.a 
forms solid solmtiona. fhe aixet lodi4®, WIClj, was a dark 
taa powter, wMcli upom bsatiag was d@eoapos®4 iato iotla© 
aat uranium trlehlerid®. 
fMe rsactidfis of araaiuat kytoit# with tw© otb«r ©blorlae-
eoataialng j^ ses'wsr© also iavdstlgate-i.- Garfeoayl'eklorid© 
aB.4 oartooa tetraclilorli® vapor r«aet«4 saioothly at 250®, 
alttomgh a®lth®r reacts appreoiably with tt..raEitta tariiiags 
below 500®, a® protects from tb© liyirid# la b©tli eas®a 
wem eoata*iBat©d witli ©arlwn or a «ar-tell.@., an€ pr©bably 
were aestly th.®- tetraslilortie-.- :P©ssibl» priaeipal reactions 
ar®i 
2 W3 + 4 OOCI2 • Z lOlj^  4- 3 I2 + 4 00 
+ Z G0I4 2 ^ 4 + 3 Hg. + 2 0 
G, Wraalm tri- aad ttttrabroaii«. Idaetioas anelegoms 
to tl»J« witb eklorlit®«0©fltaiaiag gas@s w#ro ot>s#rf«d -(13J* 
llraaioa hyArii© pr®par«€ froM 3ft g,. ©f ormia* was treated 
with liydrogejB toromlte at 300® natil %h® reaetioa vessel was 
at eoastaat w®igfet (20 tours)., fli« jpreiuet weigh®! 7SI g., 
wb#r@a-s f$Z g. was oal©ttlst#d on. tli® basis of ©onversioa t® 
or-ajaitta triteomlAe. Aaalysis show#i G1OS« eorrespoadsa#© t© 
II 
tm-WBrj FomM . 
w m*n  ^ 5oa^  , 
• f».l .4f.f •• 
mjrmaiaii trltooait# .was- m reddisfe-iTOwa 
, me, y«a©ti#ji ©f broaia# was »aaitt#t fcy «apl#yi^  
k®li«a as. a @arri«' gm®», ffh® wa« qaiet «t^ 350°,. 
flelfiiog a, .ligkt hmm piwAer, '1^  «:i»lfsls ms ttowa. 
m la*# e«*p#«iti©a t® tM#, tetrabsmaii#! 
Calculated for UBr^  Fewtti 
1 , .  ^
ly 57.3 ' IT^ a. 
WwyalMS t#trabre*lA(t i»«s sITO. prepaf®#. b|r to-ida«tia,g 
%ribf©sit»;;this -eeaftitutes^  %.k».frff.»rr«t pr###4«r«* -Tk^  
mm fml lo^a t .  
§alouMt»t f®r f®aa« 
. 1  ,  .  :  
M 57.3 . 54. f 
Wraaias ffl©iiQl<5aotribroRi.i®, wsa aais ^ ly tk#: • 
iodinatlon of %km tribroald© (36)# It was a lark breiwa 
fe|^ ®st0pi«, ]^ w4@r, 
, t* Wranluisi loilA^ s* -^is stetas. ®f mrantmii 
is satisfactory tfeas tfcat &t ^ 
fr©4aet# ww® ^fdaat t© %«• tfesmtllf -aastrntel# ma 't© t»©©ai>©s« 
staBttet, after b«lsg «p®s«i t&® air^  C13)« 
loAiae-mper, earrled fey belium, was f»mafi to rems* reatily 
52 
with. upaaitLii hjdrida fomiag a brown product. Hydrogen 
Iodide at 250-400® gave a similar product. Analyses w@r« 
uacertaia, Mt the products were probably uraniam tpi~ or 
tetreiotiH© or mixtures of tlies# materials. 
The ©ffest of anothsr lodlae-toeariag material wag 
tssted, rieiitt@ly metliyl iodide C37l. fii® vajrors .o.arriea by 
liytrogea w®r© passed over uraniiam hydride et 275-300®. A 
bro*a prodiiet was formed, wkose ttrajalmm eoateat was fomad 
to hm 39.0 p®r oeat» la reasonably close to the 
uranittii oonteot of %hm triiodlde, tJIj, wMoh is 3S.5 per 
cent* ThQ. Material was Igaitefl by air, wMii ftia®s of io~ 
diae vapor ¥i®r© liberated. 
Z» graaiiam Oria#. S«lfi&e. litrift® ana Plosihit® (13? 
lli@a sttaii was drawa over ttraaim hyirii® pr®par®4 froa 
a toowa asemat of ttrmalaja, %hm mma .gl©»®4, aa€ after 00a* 
pl®tioa of the rtaotioa, a ferowa powi,®r r©maia®.d. fli« w®i^ t 
estsag.© tii@ prodmot to b® «rattlaa.tioxidt, f©i®®d as 
follows:-
2 ^ 3 + 4 HgO 2 IIO2 + 7 Mz 
Thm T&mtion. "betweea liyirogea sulfid® and tiranlma 
liydrld® was iavestlgatst. Little reaetion was o%s@rT«d a,.p 
to aljoiit 400®» wliea tlie reaction sass increased in volua® 
and foriied m fiae blaok p©wier.. 'Uraatum Mydride prepared 
froa 10.03 g. of the, ii®tal yielded 12.61 g. of the sttlfid®, 
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am S/W I'att© ®f l.f3* pmm®t 
•mm aest fjp»bafeJLy ajpaalwa tismlfld®, Hg;, 
IFraaima fiLytoit# wm tmmi. i?«at% fmirly jrapldy at 
as# -ai-tiyfttta a gs^  
weiglit galas -^ ©wet botfe f^ ttaratisaa t» mm-r« 
@0a^ ittioas lyii^  •&©%*(§« aat VM2$ wkleU,' m a stmiy 
©f mfaalwR-Bltfiig^ a sfMiem |Ji) -tos is witfela a 
ooatii»®m« gkmm mgim-m 
•mmpMm0 wmm #ass#t mm %h» tmm 2,|5 €• 
#f myaaim until weight wms 
mm 400°, ®i# ,4ai?& grar p#*i« ii»iilt«A 2,t3 g»» 
iilii@& oorr^ gponAs t# m F/i rati© ©f i.ff, sat tlm pteiflifttf-
was »»t firpbsblr tfe# la^ l" 
3.» B#ft@ti©as with otfa@r Qs8#s «ai f&mT» 
#f ©artea tiaxii#- «a miraaltta- feyirlt# was 
fo«i •©ff sl©W"lmt .aff.j?»«ia%l.@ m% m©m toafajratiir#, 
wltli tli« m%% st^fiadily iaejrwssiag •with, th# ClJK 
4'1^ 'f* iito#at : tfe® remetioa w»» ^ mit® j?apit» -Si® prodmsts 
w®r® • fj?©feiibl|^  wrsai'os #ar%#a ©3? a araalum 
©ai-Mte# •  ^ • 
«.«tl@ja of -eftj-li&s mm^ m m& w&Qh • sXmms* It 
«®-r® 1«««. as «« laert gas. .aa,€ mfa^ iia, hytei-i# 
*&@ i.©©©ap&.:S@i t® tb# -^ i-s was ii»©©v«r®l la • aa 
att««ft t© fr#far« mra«i«« «®rft0ayl %y tto« - »tioa ®f • e-ayfeaa 
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»a©xii« m af&atna toyirit# (26). ewfeeayi M«« m% 
hmmm prtpartt to 4at®.« -
Am^lQ mM -frnfor at 3#©® »«« fonjiA %# -giw « toom 
jp©»t»if, pr®»ttBs%ly' a aixtaips ©f exi'St. aat --©urtli# {2f K 
Hj&E®g#a syamti® stailaFly & adxture #f 
m& aitril#* 
Wma, hmtm-i. t@ 500® is «• ®mrr#:at «f «tltyl«ae fl'3), a 
m%m %mk pls@®., giTlag a bliiek ©©atalmiag 
wa3*t®;«t#€ wrsatm mtml, Wstkm^  r©aet#i, siailai^ ly 510®$-
gtviag wp-taltt* w-aoeartoii©, m@ sM©wa toy x-my amaiyiis. 
§• fit® ©f ^ I.ate-rat©jry: 0as©s^ ' 
By tftklisc aivaatag® ©f th@ ©i:t3ra«rtiiii3ry ftastiTity ©f 
th« hfa.ride aat tfe# f@w4©r®t mr«ali» fmwmmi. fey tliemally 
a®<io«ij©8lac 1%, aai of tsftala ©©at®-aiiis prsfur#! tmm %!«», 
& pa3?ti@ttl«rly siaypla iiai thomv^ h a®tto©fi ®f :p»ifylag 
s®3rtalm .ga««s of%«a as«t la tfc# lal^ iratory lias %®®a i.@T©lop®i 
l3fj* 1&®s® inolut# tlie inert gaseii, My^ @g«a, 4@mt®x>iwi» 
by4TOg®m jfeyi»g#a teo*ii«, nit^ ogea, aad p©ssifely 
ottors. 
fit® pi»#®ia3r«' f#.f pmrifyiflg tkm rai*® gas@s e©asist«4 ®f 
paekiai: a T®r%i@aX Tyoor, or Pyr®x #172 tab® witk 
@l@aa®4 ttjmiilaja tarMjags, ®©af®rsion t® ajraaiaa kytrit®» aat 
ir : —~—' 
fk® as® ©f uraaiaa Myirlt® ©r amhs%m,mm pr®far»€ tmm it 
to pmrify lab@jpat©ry gas®® is Am® t© A* S. I»wt®ii. 
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ttraaiaa fey th© mmtiMm ®f 
ky&tgta ©Mori 4® wtt^  mraaiaa Myirit® was itself f®ry r®« 
©eti-r®, «al r«i^ir®4 oxy«@B, mt®r fafsr, &b4 ©hl©ria® tmm. 
« ttreaa ©f Ji.yte©t^  @M«it®*. la fr«,<itit«, m &©riK®at«l 
was pa®k®t with m»aimat tMs ®#a-r@irt®4 t# tk® -kytrit®, 
«a4 ^ tr@g»a ®tol©rit® pasatt ia. Mttr ®©aT«rsi®a 
t® araaitta t3fi®hl#rii®, %%& tmfe® wa.» elaafst ia a v®rtio.al 
p©siti©a aat its ©©ataat® tiapat towa, Syiir©g®a etoiarit® 
waa pass®A tiir©agl ©©atiaaally, aat waa atrlff®t ©f its ia-
pmriti«s wMftfl tk® araaiw triehlorii® was k«at®t t© 400-5-00®. 
fh® j^ rifi«atiaa @f kyiragea fejpaaiia nas ®xa®tly aaalaiOttS., 
aapiayia® araaima trili^ ait® at 350-4®0®'. 
litre^ aa is tiffiealt t© twm tJtm mxyemn iaparitias fey 
tM® ©lasaieal »®tJh.©ia. Wraai^  mitrit® -was prafaret hy 
fas-siag. aitr©g®a awmt 't&® liyirii® at alavatet t®ap®ratar®s, 
aai, it was foaai tkat aft«r all @.f tlia aitriA® liai l»e®a 
tke aasttiag aiti^ gaa was ©xysaa-fra®, TUmm the oxy-
g®a iaparity rsa#t@i with mraaiaa aitrii®, faraiag araaiiutt 
©xido aa-i altr©'g®a., mhmm the i»i^ ati®a toM ms at. 50Q®, 
lit® jjttirifiai aitrsiaa gave oagativ® teat® f©r ©sygea aai 
oxi4®a ©f aitjregaa, Oa® atvaataga ©f thase m®t!i©ts of 
parifyiag gasaa is tMt ia all ©asea gas-solid reaotieaa ar® 
«apl©yet, aad tto® as® ©f lifaita i» aToidei, 
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H. Httoatlon of Organle CompouBds 
ft® possible as© ©f arajaiam bjlrii® as a rstmeing ageat 
for orgaaie eompomts was appamat soon after it l.ai first b®ea 
prsparst in a pmr® state. l2-p«riitt@ats wer# @oate0t®4 ttsiag 
.aaplitlial®ae, ataleie ankytriA®, aad altrofe«iiz®ia© 140, hi) * 
la th« ease ©f aapMbalea©, t^ ® @xp©ria@at was mat© 
msiag tbe hyirc^ eartea witM a relativaly small ^ aaatity of 
armaisa, ia tli® bope that ia tM® pr«s#ae# of aa ©xesss of 
toLyir#gea, th© liytrit® woald b© re-feraM after it Md r®-
tttOQd the aaphtlialea©. fifty .graiss of aaplitkalea® aad fiv® 
graas of eleaa mraaima tmraiags w®r© Ji«ate4 ia a kigM-pr®ssar« 
boate to 2$0®» fh® byir©g©a prtssar® was aaiataiasA at 104 
atiioafto@r«s, aaa the feoab was BhMk@a ooastaatly. Aftsr aa 
Msar tbe ksaib -was @©6lad aat #p©a«i, tai it was faaad that 
til® araaiaa a@tal &ai 1»aa brofcea dowa t© tk® toyirii®. fto® 
iTOltiag paiat af the aaplitlialaa® froa tiie teaab was id®ati» 
sal witb that of tto.® arigiaal saapl©, sh^ owiag ttoat very 
littl® if aay raaotioa lia€ taksa pla«e» As a aattar ©f 
faet it Mas alraaty b#®ft sbowa fp. 11) tkat th® revsrs® of 
tM® abav®, attemptafi redaotioa is tMenwatyaaiaieally favored, 
aaa@ly tli® €«iiyirog«aatioa of tetralia aa4#ealia toy 
araaiaa to fora aapfatMalea® aa4 araaiam aydri^ ®. 
retaotioa of aaliyirita to aaeeiai© aaliyiriAa 
was attempted ia a similar aaaaer, bat at at*jspli@ri0 prassar®. 
fli« araaiaa asot was pew4®r©d by kydrids fomstioa aat 
It 
t®so*f©sitloa, sai. tb© aalsie aabrifit® tiJ«€>lv«d la dioxam® 
was aid®4,- Ijtoogaa was HafeMai ttoJmmgb tM® Hqmii as th© 
•feaafsratm?® mm rais®& t© 100°, hm% %m%s of t&® proimst 
sM©w®i t&at a© aigalflaaitt aaemat of ir@a®tl©a. lad. 
4 ffl®ilfl@at4©a waa trieA as f©ll©wss wraoiwa (% 5 f,) was 
m&r®Pt6i. t© its- Ijti-i#®, •aat aaial® aakyftriA® Qt-ystal# 
(2,Q g.) was a4t«€* f&® ©rgaoi© smistaat® was aai 
rafiaxat (te.p, 200®) for 4,5 toara, iskea a Tistoma dark 
feiwo lifttii r»«aia®4. 4t%«*pts %© .is©l«t« ©pyttala tmm 
li®t^  mtar aai i*®^ ® ®6i® «a%«i'lal gav® 
a str©ag nmamMnmtlm |r®a®M©a with feraaagaaatt), 
4«sfit« til® ae« ©f aa aa:©#ss &t urmaimm appar«atlf 
little <ir a© r«itt«tl©a ©eaaawai* 
a® ?®ia0ti©a 0t aitr®l®o2®a® to aalllo® was att®at^ «t 
fl3rst mslag aa @x#®ss ©f mwiaitta tayirli® aai s®a©ad maiaf 
aa axaaas ©f aityGfeeazaa®-, la tk» fifat t:rial 3^ 5-,g* of 
aityotoaasaa® was r®flmx®i. aslag a salt tetk at lS0-lt5® 
wilto 15 g. ©f araalaa prafleislf ©©a-rertai t© %km byayit®., 
Aftdf' elxtaaa Jtemra thm rmnltim F««^ ® *»» aoolai, ®x-
tr«©t®€ wttfe atfcer, aai filt@f®€, filtrat®, wliiaM was 
graaaiiA, was sxtFaatai with tllat® hytr«®liloyla aalS; tM® 
attt.®©"®# pkmsm m.m %%mm Mt® alkalla®. We ©iXy lay«r of 
•aallla® fosasi, ibat a traa® ©f aa aaos-pkoms pr®.0ipl-
tat®, whl&h @©al4 a©t- h® i€«atiflst* la a mm&®& axperiaeat 
wltb tfe® ®jt:a®®s mt altro-feeazaa© t# aat tit® a»mt 
of aapaaimm feytrlll® aa tiia flaak na© feaatai oaly t^ «« 
Ikour®, tfe® »map«©taA aala® was aeparatai as b^ fop®, ®o©l8t 
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la' %h® fm, tm ^ aaa ©f a3?«alw ^ war® 
@oav#3r%®€ _ t© Its • aaA i®#oaf®8®4 at 275® mat®!' -vaem-
aa* It was with tli# s%©ieM®a®trl® a«sua.t of araniaa 
tdtraflttoifii* ia a sarboa €l©si4i»-fiil0d ary bex, traas-
feri»«i t© a ai.©k@l ta^ at, lai Jl@st«4 ia a qmart® tabs t© lO-OO® 
ia a stream of «rf©a» After @®eliag, tht mterial. was testat 
by liaatiag froa m^ m. teaparatar® t© 250® ia am ataosplitra 
of toytrogsa, aad it was foaat tlat a© abserptiaa ©esmrrai, 
ittiiaatiag tlia aUsaaa® of aaraaatat mraaiaa aatal, fh® 
blaak Biass was sabjaatat t© x-ray aaalyais, an€ a aaw sat 
of fiiffrattioa liaaa wara faaat, sMawiag tie prasaaa® of a 
aa« pitaa®. it ^ was saea that araaiaa trlflaari^ ® liad • 
laaa format aaaorilag to thm^  •ataatioaj 
•f + 3 4 Wf J 
fM® prajp-aratioa was rat»at@A om a, larger aa'-al® by aix-
iag 101 g. of @l«aa®t araaiaai taraij^ s wttb 400^  g*' of par® 
»aai«a tatrafiaoriia la a larg® .aiakal tab® Itoltiag' a 
tali-rary tab® laaii^ ' to tit© bottoa. fk® ®yat®« *as- flasMet 
witb'' bySr®.g«a aad liaatet. to 250®' aatil a® oor® hy€r#g@a 
was^  absarbei, aa4 th@ tt«iaimja'lyflri€®~a»aim« tatraflao-
ria® jaixtar® was oool®4 aat aixat tboreaghlj • by sMaklag. 
ffe® tab® was beat®! iibil®^  a slow straaa of argoa pass«4 
throat mat 11 tb® t«*p»ratar® wa», 110®®, wiiisb wat «aia-
taiaet for two hoars, Oa aooliag a blaalc, t®as®,, aok;®-
Ilk® proiaat was .ebsarvsi. 
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J. fm reactions «f mmlmm trlflttoiflAe w@f# 
«a«la®€* Wkm wita jaytifottolofis aailt a ®r®®a pr@-
eifitat® i» a tr«©a witk a little #v®lati©a 
«f a :g«, fMs .f»ggest@d the f#ll®wimg ir#aoti©ai 
4 W3, + 4 •-» 3-1^ 4 + mii^  a % 
A aisture ot feydroolilorio aat boric attAs rapidly tl8®©lT®i 
mmlmo. trifluoride. Silver t®r#hl@»t® ms t^ Askly r@4a@®i 
t® th,« ««tal. Ghleria®, ter#«la«, «ai ©a@ii r®a#t#<l., 
f^ raimg tk® co rraspeading uraniuia moii®kftietriflti#rii® {36)» 
I*, ffe® 01aa«ifioation ef Uraniwa Eytfii# 
Ae@#r4iag t® te«litts-a.ai Aatwaaa. |44}, th® ®©ap@aats 
@f tto« @l®«»nts wl'th liyir#tem fmll iat# tkr®8 fairly 4i.s-
tiaot @l&s»e8, asmelyi tfc® folatil® fey4rii®s, tli® salt-lifce 
Mylriits, sat thirdly « group ®f «bstan©$# i®rlvsi froa 
witals ia *ki®k tM® •.pr#p©rti#a ©f jbiyir0«®a varies with 
teap®r*tttr® aat fr®«smr®#. fb® last *ay b® e#asli,®r®i iat@r-
stltial Jja, &3Di«|»ls of tli» first type i® wt«r 
©r stifeim®, of tlm #«@©M tyt® s^ tiwa ©r ®-al#itt« Mydriie, 
aai, ot %hm th.irt «lft«.s tli® pallaAitta-lyirogea systsa. 
Sat* ©«^ t,l» rar® ««r%-ii a«t«l &yfirit#« ar®' iaaetmrat® aai 
®©atrall©t®rf, fe»t 'tk^ y m tkm sslt-lik® ©r iatsr--
stitial typ®, ©r t«-y®t mmthmw %fm» 
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It it iat©r®Btiag to ooasiier tiraniua h.jrtrii© in re­
lation t© til® al»Te classification.. Tb© fore^ aing studies 
l©ad to th® belief that iiraaiua hytoid© is of th.® salt-lik© 
type, fh® ©Tideace fer this olassifieation is ssuaiaarized 
te^ lowi 
1, The eompositioa of iiraaium hjdride, after 
takiag iato aeeowat the eff«at of th® Tarious im­
purities,^  Bhowet that th© hytrogeja-uraaium ratio 
was a whole noaber, namely three, rather thaa a 
fractioaal valu.© which is eMracteristio ef th# 
iaterstitial hydrides, 
2. Th© oongtaaoy of oonposition of the uranium 
hyiride prepared over eoaaiderable temperatar© aa€ 
pr@s®mr® 'raages indieat^ d the foriietioa of a defiait® 
oottpouat, 
'3- Si® preisttrt-ooaposition isotherms were 
0haract«risti© ©f a salt-like hyirii®, exeapt for th© 
maaxplfiiaet dip a@ar 97 aol per oeat hytrii®. 
4» fhs littsarity of the aeasity-ooapositioii (snrw® 
show@a that th© systea wm aot aa i®p#rf«et solatioa, 
at aay h# ©xpeetefi of m. iat-erstitlal system* 
5» Th® fallur® ©f hydrogeo t© transfer from the 
hyirii® to the aetal isothtraally IMioatet th© 
ate®ae# ©f solii solmtion phtnoaeaftj, aat of two ilffer-
•at hyiriies. 
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S. diff»®ti©a stafilM ia€lcat@a esapenitti 
tormtlQM mthew tkmm golati©a '#r 
O0«^ wai fo3fiiatt®a, 
mi., 'mmmm mmim MiMmm aib iimfib ma?iriau 
Am Fom®tt©a aai Pbysloal Br©p©irtiei of ^ Jfaaima 
Syflrli® Amlgaas 
X* FomatiQa. Bropeftieg.^  aafl Heeo^ enAet l»r®eMay® tmr 
Pgegayatiom 
Itt soa« @xperiii©at« wlfcli a arsiii»t«»g©ld alloy., a saapl® 
was wifeh Myafegea at 2^ 0^  matll m p®wi®r resnltei, 
aai MM attempt wms *ai® t® sapai-at® may ©l^ m^ mtai-y g©14 toy 
,aaalga*tloffl C4II. It *e® ®%s«rv#i tbat tli« ©attr® fflaas 
w&B •*w®%t®4» toy tMe aat mppe»mi to ties©!-?©# A 
s#ri®« of toyi^ i^ a® saaipl#® prtpar®.# freia fiir© araiidm t?a8 
tbm tfefttM wltli mmmfy, fmmlmg ®f iatrefisiag 
liy®ri€« e©B0®tttfet;l©ii (13)»  preparatleaB wwrm 
terigbt aat sliiay, ©.at sow to«A a t®ad©a®y t© a4b«r« 
to the ela«« walls ©f tli# ws««l, Tk® m&lgms fall®4 t® 
atliar® t© itny greasy »^ ts iaslA® t^ k# glass ©-eataimsrs. It 
wms fQmmA tkat toyi3?lft® saapl#s Mt ¥«#a briefly ®x-
f®»«t t® til® air pfl#!"' to t&® «@jr®mry tr#atMat w®r® aot 
w®tt«i iiaa tl4 aot aaaigaa«t®, -Slos® ©x&alaatioja of a 
65 
ahimr Ijtrid® •amlgam prepsfstion reveal.ed tk© pr€®eiie© of 
a fm «uiaff®ct«4 pajrtielss; tiiese wer© jproteWy tfa® la-
fttritits present ia tiie original aetal* 
fM# mmiBtBmy mA app@airaao© of uraaitt® .iij'irid# 
asalgaai m a faactioa of e-oae'sstratioa ar« iMieatei im 
fable 2 (45, 46). 
faM® 2, Tariatioa of tke Appearance ©f Uraiiittai Erflrlft® 
AmI^ w *ith Conaeatratlem 
©@a.#«iat3mtioa. B®sQriLpti©» 
10^  W3 moh like Mere-ari" itself j scarself 
adheres to glass 
2© definitely mm "fiaoous; adli®j?®s 
to glass; hm appearace® ©f 
galliuia metal 
30 Seal-fluid i»se; adliajpas to glass 
y^ adily 
40 Setii-solifi; hm6.Xy flows; aflkeres 
to glass 
5# Stiff seai-solid; 4©ss aet fl©w| 
adlieres to glasi 
m iorterlia# b&tmem solid and semi-
@©lliS ®a]t«.fes %-Q glass ia 
•7© 'ti^it ^aj aetsllio looking powd«r| 
does aot ad]b.ep0 to glass 
iO A gray p©wt@r; pyipophorlo 
90 A dark g?aj powd®r; pjxopbori© 
lto.ea uraaiiim^  Myteid® aaalgaiis w®ir® preparei, so .beat 
wms simm off• fh.is is ia e#atffast to t^ » .pr©©#»# of 
m 
foraiag' awilgaM ©f mraaiaffi matal, p£wd®r-#d bj 
aai t0«ioap6slti©m &t Iiyarid®.? a saall Mt 4®fiait« 
aj»mat ®f hm&% is ma araaima-serQaiy 
tellls «@iipottMs a?® f^ mst {47'|. 
Wraalm 4®«t«ri4« *as f©aiii t© f©rit aaalgaas i:a4t8-
tiagaittetel® la appeayaas® tmm ©nalgaas. 
• ?ro©@iars fo^ r tto® Pr«pa3»atloa of 
• r 
'Qmmimm Hydrii# -liaaigaffls. A ®lapl® afparatiii m@h a» 
th&% itowa ia flg« i is soflBti'tiottA, aai %to flask 
©tergM with a kaiswa affl©ttat of ol«sa@i tura*^ "-
• lag#, fhe i#8ir»4 a»mat ©f atr^ ary 1« iat© 
••fto® sil#-®!-* r#s«rf©ii', ,a»4 tM® liiol® itfp®rata®; fla®k#4 
tkofi5it^ ly *iito lyt?og®a piirlfiei over f©wter®d" araai- • 
mm* fto« flask i« l:®w®f®€ iat© *•• »ltsa S'alt sal 
km%&€ to 250®- 8#apl«t9 eosv©r»ioa t© 4mnlvm 
liyiyii®, flask Is r©*?v«4 tma %ht batk,-
irl«i. ffa® ialst aai -outlet atopsdeks 
ftr« ®l©s«t, l©avlag @is tpf-arstiis .fttll @f Jtetjirdgea., 
•©r, «lt@rttati*#ly, tli® iip,pa3Pa%tts' i# «'raeaat«i b®for® 
eloslas '.stop^ -oeka* dreary a^ aerToif is 
mtm%m§. la its §mm&§. glts« Joiat, psMlttlag 
M#y#arf t® flout d®wa" ©at© tkm 'kfirii®., 
Mmmj aodifieatleas of «i« aaft 
S8#ir« «b«v« «ay im »i4®. wswai^  maj ^  «$««€ 
ia a s®p®yat® faaaoX aat psraittM t© ma la op«alai 
1 ©r aa.f 'to® li«M-i® a aid# am aatil a»»i.0€, 
mhm %h@ 1A0I# mppm&tmm is Buhmtmmm otlef 
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FIG. 8 APPARATUS FOR PREPARATION OF URANIUM HYDRIDE AMALGAMS 
mmmwf |®e Im ©xftrlaeats ©fl tht e&@iiieal pr©p®r" 
ties of tl.® liydrMe aaalgaa} aay h®. introcim@#i by tli# 
s^ tating gmmi. glm& Jolat 
sts-iatSmm tm mmlim mmt«r vaeaaa nay %% Milt 
is:>* Well-fitting rubber ©omtetleaa. «r® 
»«tiafm©t0:rjr If a# ssm%^ tl«» #iaf#«g «f%er pr«pitiMitl©m 
mt ttoe hydride. 
2:#. tkm UwAlQ%hmX&ml l^ perti®® anfl Matqr® ©f Iraalmm Hyirit® 
li.# f©»iati©a gai %h® tad 
0t -ajpaalMt hytria® wtalgms §.&•« rii® t# sp@«ttlati0iis oa tM® 
ils^-sltioa ©f tte.@ hyirii# ia tto« iwplea'of the 
s®iii-li^ 5aia amlgaas w«r® fllt®r«t #«atrl^ g«lly throa^  
jp©r©«s •almatm* tlsto 1411« It mw fmm4 that the flltrat® 
mmtMimmi. 1mm thm ©•I pm @«at hytrM®, whil# th® resitm® 
*as' «. mm^  »®a#«atj?al»«i, »#mrly sellt ««lgita, la •xpsri* 
a«at» la ^ loh s®*® hytrl4« wmm bmimg #©afress®4 
la st««l ii®s »% Mgh pr«ss«r®s i4i|, mmms^y mixmst fjtm 
©f mr&ala® w«® #3:t3W.t@A fr®* th# @r«vl@eg| th® mimlma 
toytrll® ©©tt®«»trati#a mmm. rals«i 'fr@a 6§ t© $f per «@at, 
st«ii®g tl8®«#s«i pr«vi®tt«Jly (p. 32J 
w®a?® to hydrii® s'^lga^i j?r«piyr®i tmm ImmMMmA 
uranlua «®at«imiag r«ii©®@t.iT» X9m&* m apparataa ®oa-
slsting mt m flssi: with & ®«al®i-©-ff ®it® «r« ©oat&lalag 
Mr««i?y,, #owi®®tiiisa f#r iatrolm^ iag hyir©g®a, sat a 
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©©mater atta#!®! m stope©®k, mm ahmrgsi •with %hm 
b©ateai*.i«i mraalm** Mtsr ©oaTsrsioa to mj^ aalma fejarii®, Im 
whinh p.roe®s« l«s« %bm mm per mmt of tk& radl©-x®aott 
%hm apparatus was s© tMt t&© aeremrr fl#w®€ 
®nto til© bjirld#, fe^ aiag the CMlgaa* - Igela mt a©?® tliiya 
®a® p«r ©®ttt ©f t&# xeaoa was r#l#©g®4, as sh^ w^a fe|' tli®-
iiomat@r# ^ lv®a^  whmm th# sMtifaa was feuilot, w»wy little as^ e 
©f tto.® »»m was llteefat«t.. It wm f@«at tMat ia, ®rd®r t®' 
«ff®0t q.^iaatitatiir® ©f %hm jra€io»»TOa,, tl® wtmi.wm 
hyirit® feat to %e ils«ol*#t ®»fl«t@lf ia Stt®k jp®ag@n.ts as -
silv®!' ipsi-tlilorat® solatioa. 
It,-was mmms'ssiry t® soatlmi® tmm tfe® ®b#T© ®Xf»a?iffi®ata 
tkat araaisift hyirit® aatlgiaas af® aot t^ n®. s©lttti©a«, • tout 
that tM®y mm stts^ f«iisi0as @f t&® feyirit® • p«ti@l®i. ia 
• The wmmlemm »#, ia all profeafeiXitf @©lloid®l • ils-
pgfsioas ia mhlQh jartiei® r®talas it* mm& strmetare. 
Mo prmlmm sx&aples of smQh m fejirii® aaalgaa. ar® kmwu*' -
M* -iltejai®®! l>rop®rfei«s of Wrajaiwa.Syfirld® Iwilgaas 
1. A^ tlem mt Air 
a# Oomgml,atioB-of tto® .hyirii® by ®xp®®iage. to-
ajg* Whm». a liqaiS mraiilttm hytfii® aaalgaa was exposed to 
tk® air, a ta?k %mmm powtfti-y smhstmnm feegaa to app®®r ©a 
til® .gsarfa®® la m Feaajpkafel® mtjmmi saall hrmm spots 
app««3r«4 wftiielt grew aiitil tb® wM©l® aass was la 
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s©a® iavestigations of the reaetioa aat ©f th® brown produot 
(46}, 270 g. of 20 per e«at aranima hjtrii® amalgam was pre­
pared aad air was bubbled thro-iigh it for 12 hoars, whea a 
larg® aaotiat of browa preeipitat© hat foraet. fhe Mxtur® 
was exposed to air for 4S aor# hoars, w^smgh h@at^  was 
eTolvei by the aeratloa to aaiataia th® teaperatmr® of the 
eatire mass 6® aboT® roo« teaperatar® for seTeral homrs 
- froa the time th© aeration begam. The bmlk of the aeroary 
was then separates by po-ariag through a paper ©one with a 
pitt tole ia its apex. Althoagh the aereary caae through 
shiay it», rapiftly taraishei, aad yieliei 15 to 20 g* 
of the powder oa farther exposure to the air. 
WDl& bTOwa powder was latiaately aixet with meroary. 
It was aaalyzed ia the saae fashioa that araaiaa hytrite was 
(p. 13), 7 to 10 g.. samples beiag asei. fhe eoabastioa is 
oxygea was soaetiaes violeat, fhe aerQary ©oataiaed ia the 
sample ooadeased ia the eooler ^ eat of the ©oabastioa tabe. 
It was tissolfsi ©mt with aitri© a©ii at the ©ad of the 
aaalysis aad titrated with staadard potassiaa thioeyaaate 
solatioa, asiag fe^ i© alaa as the iaiieator, aeeordiag to 
the a®thod of I*ow {4^ 1- h^e weight of aereary thas fomad 
was aabtraeted froa the weight of the sample takea, perait-
tiag th® ©alealatioas of the aaalysig of the browa powder 
©a a atereary-free basis, fhe followiag resmlts were 
n 
W 1 l/Df ratio 
l&lai 1 1*17% 2.«5 
l^ ial t ff..47 1.16 t.82 
fbes« sh»«i .tMa% tlie bTOwm jp©wi®i? was still »stly mramitta 
lijrarlie, ml2:«t *ltfci araaloa 4l©xli®, wMefe I0 fejp©^ a.# 
ffaat tli« ln?©wi.. powdar was parlaelpallj mraaima hytrlfie was 
Q®aflya#t %f other ©•I4ea@#. Its €lff?®®ti©a pattern, 
was, li#nti©«l wltl tfeat Qt th«, ©rUlaarif byirlt#, S«plas 
©a mmmr&l ©©easi©ii8 @aagfet fi3Pe' s^ Btsa®®«gly, .r®a@t#i wltM 
altrl# a©li, witto. lirir©®Ml©rle ael€-&jtrog®a peroxMs jtlxtmr#®, 
ant wit& silTsr p#r#lil©r«t« solat4®a ia tli® saa® «ay aimaiM 
hyiflt© il4. iTOtlier sasfl© was h#at&i la a «©««*, di@» 
tllliag off tik# mrnmmji aai i»@o*poslag th# feyirlt® t© fr«« 
mraalma. 'flls rsaiily t®«>k my hf&mgmm agala, aafi tl# 
tte« f©rM#i ©gala feraift mm .aaalfam, bmt m 
aWl® a.TOaat ©f sem wms l«ft maafftet®! ¥y th© ae^ sijpyi this 
wag prtsttaally uraaiam ©xite. 
Sea# tlffi-tttlty was ta©omat«r@i ia agparatlag th@ fin® 
ia?©plets 0f m@rettry fi-oa, the Wowm powt®r# A fairly satis-
f«t©t©ry nay was 4®Tig@t, wklsJt @emsist©i ©f smspeMiag t^ « 
powtsr ia petr©l#m« wlieh l®ft a©®t of th® 
t®wai*t® t&® feott©® of t-b» ®omt«l,aiag wssel, sat ieoaatiag 
quiQkXf ittto ®a©tii«2' T«s®®l ik9}> Tkim ©peratioa wa« 
.r®f««t®t s®v®ral tia«s, wMoh gsv® a pr©am®t qait® low la 
n 
A p#ferole«ui saspsasiaa of this laaterial was 
filt®?#! ttslat a s.iat@i?@€ glass eruelbl© wlm smetioaj %%m 
p©M«f mt agaiast tl# 3^ itt®i«gl«ss %&%%&&, 
wfeil® til©: aier@*iry Mat. a ttai®ae.y %® t®lle©t ia a 
irop, w&lo^  muM r®*®Tt€. .la-tlis fasMiea 8®T«yal graas 
mf p»imet wms fpMm®«4 w&i©M gats a atgatit® fo.r 
M interesting 0fes®jrwti®m was aa4® inaitsatal to tb® " 
wrk" i®s0fife«4 al^ v«i 0©a® 25 f@r o@at mi-.aaiwa^  tifdfite 
aaalgaa, l«ft wsr fTOii & f^ vioms @i:p©?l»at,-was frO'2.®a' 
ia «a impmmiom ia a Itaf ©f s©114'0arli©a tioxid#,. 
fr«®25iiig «Qlii, tfas-giirfae® was' gt@Mf®d tto« sbiaj 
mppmmmm w®.s m% ©I«ag®i fty taraishiag, #T@a ©i^ eraigli.t.i 
®3D@.®pt tmr Ito® «oa4@aa»ti©a of mtmwphml'Q mlstm^ e C50|. 
m®» til® frosea p«il®t was mmw®& aad.sllewei t© m®lt, tfe® 
®liar.a©t®:risti® foraati©® ©f tits hmm& p©-wt«r t®ok pla©®'m» 
m«al* • 
h; lat® of QoatttlatlQm • Q-f ttraaima h.yayite aaalgrama by 
mmmm te aiy» la ©ritr t©- leara mrm ali©mt th® proeesfi 
toy whiefa air sttassi Mranlaa-toytrit® to separat® from its 
«ffialg«iis, aitiilgaaa *®r# p^ ®fa»a ia^  wide- mnth. flasites* 
®at ®xp©s«4 to air f©r p^ rleii© w«igbiags (4.6J.' fli@ first 
freparatioa was 3.06 g. ©f a 2$^ 7 p®r teat hytoit® aomlgs®, 
aat tJi® -seeoBt wat 111 ,g# of a 30*i p®r .@@at amalgam. After 
®i:p®sttr« t© tie mir tb®. saapl®® w®t® w«igii®t fraqasatly at 
n 
-tetglomlag, aai. %h@& l®se aat tmqmntlym 
galas *t,r® tmllmmi, tmv fmrn^  aaA mm siwrnm la falil® !• 
fls hmmo. p®wi»^  gamlttftliy iark@a«ft# fiaallj l@e©aiag 'blaefe, 
fM« m%m t&r tli« tlwmt la *a%l® 3 ar« pl6tt«€ la fig. f.« 
ffels nham that tM# »gt fapli ate®i»p%lim ©f ©ii:yg«a 
at thm te©gljini ng; tli© rat# ia?off#i i» %km^  ©as® ®f t&« first 
fits* mm laltlal valrn®. ®f mhm% X m* ®xyg«a p«r 
*lattt« atoomt 1.? *§• pti' i*y mm&w %hm ©si of t&© tla® #f 
•ofe#*vatlott.. I^ e -gala la "s»«igkt w«S' «st p»%aMr attrl^ ta-
ltl,« to t» pTOO«s««si tk« aetloa of ©xyg:«tt wlii@h prsslpl-
t«t@t %%m Mydria# tmm tk® tinalgam, «at tht smte«etia®nt slow 
of "bfc® k^ mMrn ©a st&atlag la. al*.. After st'Oatlag 
f®r lifl days, th® welglit gala ©f ©s® .mm^ lm.wma 74.5 f«r 
©#at. '.©f fer @«ijaT«rBl#a. ©f «.ll of lais mraai«a 
t® tJ30g. 
e. Ist# Qf f®-f«tlQa #f mtar ¥y aeratloa of -mraalmm 
'MltMBWMMna^iMMMaimfiMiWMaMMniMWiMMMaMamtMPiMiaKMMMiaMaMMian^ 
liyariae t% was «Meiia ©arllsr tlat hytragea t# • 
wraalam pt»tio of tl® .feyirlt# fr«@lfl%at«t Upo* aM«lgiu«s was 
l®w«r tfeaft Im tte-'pttip® hytoMa.t 1* , abomt 2»S5 rather 
thaa It was sh&wn abo:W thftt m%9 @f g^ ala ®f 
#3^ g«a was ialtlally rapid, aaf thmm tap«r«i ©ff. wiL®a 
ratio t»pf«A %©• .2,iJ &f%m' th% MyirM® was pr@-tifit«t®t 
fr©a aier©aty ly air, tli# fl»s% pr®l«bl« fat®' ©f tl« feyfir©g«a 
tmmt was tke f®r«atioa ©f wat«r, am# it was, lat@r»stliig t® 
t«t®ralB» «i® rat# witk wtoltM w®t«r w® f©ra®€, asi ®©apar® 
It wltli tl^ @ rat® of w.®l^ t ggtija» 
74 
fmhl9 3* W«.lgfet #aia of fraaixiia Hyiriis AJsaXgaas 
®m %m Air 
SayaBle ite« g 
fetal, tlmm iilap«#i f©^ al tia# slapsM Sala |«&fsj im4 Ct&rs} (ai,| 
0,0 0.0 0,0 0.0 
.0035 4.6 ,0035 24.8 
.007 g.2 .021 56.5 
.13 87.0 .15 152 
.If 120 .25 194 
•i7 212 .71 260 
,97 231 1.00 277 
1.66 253 1.67 29B 
2.62 275 2.25 315 
4.59 310 3.63 347 
5.62 326 4.67 366 
6.67 341 5.71 3^ 4 
7.15 352 6.70 399 
8.63 365 7.70 414 
9.67 381 .^71 432 
10.9 397 9.90 451 
11.8 406 10.9 463 
13.9 430 12.0 480 
15.1 443 13.0 490 
16.6 460 14.1 506 
17.9 475 15.7 525 
19.1 489 17.0 541 
20.6 506 18.2 559 
22.7 520 19.7 57® 
25.6 546 21.8 594 
27.7 564 26.7 645 
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FIG.  9  WEIGHT GAIN OF UH3 AMALGAM ON AERATION 
n 
Om haa.i*'«d aad tWrty-fottr grass of 21.6 per e®at 
mranltta lijtria# «aialt«a waf pT#pa»4 'la a flask ttttipp®€ 
witb a Amlimitf ta%® l««4iag mBt®r of %h® aer@a-
Tf (10). A .Slew s%mm #f air, 'irist %w aafeytrems mMumimm 
p#r#iii®ral;®, ms birtM«d tlremgh tkt litwit, ami was tksm 
fil%#r©t tMroagb a «©atsiimlaf t%&® glass wo©l %m rmmytm 
sm@p@a4@t parti@l@s of tk®- mli€B, fb® strtaa was 
passsi "fekrom^  a saall tar«:t wsigMlag tmte# pa©k®i wltfe aa-
persklerat®, wM«k was p®rio.di©ally, 
Table 4 hml&m sJtews aaomat @f water ®¥®r a. tlr®®-
»@atfe f«ric>t» 
fabil® 4» romaation of Water fey tit® A®rati©a ©f 
Uranium Hydride A«lgwi 
Tla® ®lapa®t .wat®r f®ra#t 
.(iays) • • . • . 1^ .) 
0 Q,0 
2 14.3 
7 29.ft 
14 46.9 
23 58.2 
33 67,© 
55 82.© 
S4 97.1 
fto# 4sta ia fatel® 4 «r« fl@tt«€ ia Fig, 10, asd it is 
s«®a that tks'watar Is f©raet *osf rapidly th® Mgiaaiag, 
th,® oar*® kaviag %k® mmmm goa^ ral sliap® at that ia'Fig. 9. 
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f i g . i o  f o r m a t i o n  o f  w a t e r  b y  a e r a t i o n  o f  u  h j  a m a l g a m  
f$ 
fifeg asratlem Qt It Is ©f latsfsst 
to.*!?# to Irlefly pjrs»«at ti.« resalts ©f soa@ ©xtwlaeatt oa 
th« a©ratl©B of aaaXgaas, -as e®atra,st©t to tfe® mraalw 
kftelt#. aaaigaas.,. Tli© mmmlmm mmlgsMM w@r« pr#paif®i toy ad-
4iti©a of aersttpy to f la©ly iivi€#4 mraalan f©wei by d«Bom-
ipo#iiit tlis'byAfii# <45J. Soa« hefit wa® glvam ©ff,- latleatlag 
that- iater»talll0 eoapomaias w®» ^elag •foi'a#4. It was .femttt 
that ©a ©xposare t© aijr a ratker' iE@r«as« Im w@i^ t 
t©®& plae® .as a dark solid s#f«at#5 152)* If %h& weight gaia 
kaA ©@rF«sp©nt#i t® tie ©f th® nrnaima to WjQ^ , a 
gaia ©f if*a fer o©st would b« «f««t#ll, to«s«a m ttoe armaiaa 
aJ.®a«| oa@ saafl# gained If.9 f©r ®#at, «fl©tM«r 
22»0 p«r «®a%, witliia a tw-uontla p®ri©.t. This mtmagXf 
that ©xit&tiea ®f tte tJ-Hg iat«m@talli@ soafemmts 
©xi'4«s of toetM el«»«ats ratbsr %hm& &t »®.aimm al©a®. 
Smpjp©-:rt ©f this a©a#ittsi#a was gaiasi wli«a aa "©xidizet saapl# 
was • witto iilat® lyirocshlori® asii,. wbiefc iis»©lT@» 
Ig® temt Ji®t tr^ Ogj th# Isachings gar# a s^ tfoag t«st f#r aeirsttry. 
g« 4eti#n, W&t®y fmms 
. It feat fee«s ©^ sty-ret that s. fr®©ipitat® fsm®# -mkm 
m.iS'mMAxm lyirii® .a«lgtta« w®r-e t3P®ttt«t witJfc wst«r wp©!'* 'a.is 
r«aitloa wmm stmti«t toy • aaaigaaatiag %h.% liytrii®. pi'epar^ t 
fTOM 10 g. &t ttfaaima witM. 70' i* ef'^ acrowry ia a siall fiasfe, 
emi pmsfiag fmrifiei hyirtgoa, sataratei witii vm%m 
tl@ appsfatms f#jr a aoatto. 1531. flask aaA Its 
n 
#©at®ats w©r® migUeA perlofiitftlly. A gr«risl-.br#wa m* 
ermstatloa slowly fermei t&« smrfa®# ©f the 8Jialga». 
•fli© -welglit -galB was ebeaft 1§ «g. p«p 4«y at th® toegianlag, 
graamally tf^ ppias., aatll af%#r 1§ Aafs It wss mhomt 5 ag# 
p«3p tmy» After a »©B%fc. %m hy€rog«a. «tr®a* was stet ®ff 
aat a littl© mt®? psardt ixLto fie sic, which was mll©w®4 
to staai mm%hm A sllg&t irsss'ur© *a® bmilt ap 
during this tla»,^  vfe.i#h was i*@ll.@f«i. bj memimumXXf ®p©a-
Ing the Ptopcstk* 
water was 4®®aat#i #ff» ata4 thm jp®wi«r was •s®pa'» 
rat#4, waslei wltl rnXmhrnl aai «tli®r, aai irimi# A s«pa* 
ratloa fro» tint simII ir«pl@ts #f j®er#iiry vas aafi# by t&e 
p$tr©l«tta ®tli®r suspensiea tmmhmiqmm alresiy ft#serlte«t fp.,71), 
irl®€ torowa powder fr®«€ tr&m a#r©arr fearn@d readily 
whm iisiteft# Aaal.f»is ^  tl« 'aftterial f©r uraniw ig-
aitioB. to dls#l@s»t tMt it ©®ataia»t p«r ss»t 
mraa-iaa, ©^ws %h&% it was »stlr mramiaa kjirit®, 
pwmmvm&hly e©at«aiaat«i witl. a ttrftalna ®xl4@# 
3# Aotioa of Hyflrogen Snlfia® 
S®ae 25 p«r e®at mrs.sitta Mytrii® a*lga* was pr«par®A 
im a fla.8ife» aat a s,l@w Btr«a ©f lty€r@g«a smlfit® pas8®l 
ttor@mg6i {50). »«ft th# liytro-gia. iimlfit® was first pa#s«i 
im, m tlm bla«k p#w4«r s«f«ratM iswtiatsly. lft«r 36 
h&mm s@f®r«l grsMW mt a l>l<i#l: aat«rial lai »«parat®d. 
e@at®ats of tb® fla«ii: mmm ia a ©.artooa Al©x:lit-fill@4 
m 
trf box, aafi fclie telaek pe-wae-r- separated from tb© tmlS: of tli# 
mmmtyrn Bie Iroplets of meroarj were 0#psrat«i by - tlie- p®-
tr©l®tta stlier flotation teolmlfae, 
• fh.© iaerewry-fr«« poi»ftsr tlims prepar®t was analfzM 
toy eoabuitlo'ii la. tke apparatus fr«irlottsiy ©apl-dyed in th» 
a»alysi3.'Of mraaltm to.ytrlt@ fflg. 2), A'mAiflmtlom mmm 
ImtroteesA la ©rier %o tet^ rmia® tlie salfar 0oat'©a%, ffcis 
soMist®4 of a sjmll liaiigtM of t-aiiag holiiag s^ fsral c©il®4 
strips Q.f p.latiawa ias.@rt«4 after th# eoaMstion t-mto®, Ii®mtet 
to abomt fO#®. TMs oaiis«€ tk«aatalytie ©'Xi.tatl®a ©f sulfar 
dio^ d® %m thm tri®:El€®. aiast-m-r® of "wat»r ami smlfwp 
trins^ ii® %1mm -fora^ i was ©aiigM ia a .smll uttgliiag ta^ ® ©©a-
taiaiag totfc soiitia .lyir©i:it® ani aAytr«s M&ga.®simm per-
elil©rat@. ftes w®lgfciiag this tiil»@ gate tk® t®t.«l of water 
aat- smlfQr tri®xil®.. fi^ ® ©oateats ©f tk® tab® wor® tltsa '• 
iisselvet ia water m4 %a.rlttii ©Ml«rii® aM®i| ^ t&® 'teariiia 
smlfate ^ fora»4 was filttrsi off, igait®i, sad weiglt®d, -
•• la tMs faskioa. tw© aa-alys®® wer® raa, giTiag S « 1.01, 
0.92t per «®nt, aat S * 0,65 ptr «®nt. fM® samples 
©®atia©'ttslf ©volTei tr»®es of byirogea salfit®, pro'tebly 
becatts® @f kydr©lf8is ©f waal'am solfii® pr®»eat by atTOS-
plierio a®istar®« 
It ttas app©®r@i that t&® aetlaa ©f liyir©g®n souLfld®, 
life® mt«r, alS0.0aus@a. «ranitt« hyftrli® t© s®parat® from, its 
a@r8ary tmsptiisiom, la t&is ©a®®' the. liyirlt® ttois s®parat®a 
probably soatiaaai to reast slowly *itb tk® feyirogen sulfii®, 
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eomelttist that m ©xchaag® took pla©«, aat that whrna th« 
hyirid# or i.®ttt®i:ld« in meromrj smsp^ asioa a#eo«pos©i, th® 
urmmlmm- tha« i*»l«aa®t reaetet with ths aeromry foroiag aa 
iBt#ra.#taille eoMpoaafi, which io«s not reset with hjirogea. 
It will •h# r®eall©i that with mraaiaa hytride itself at 30CP, 
Q#apl«t® aad"rapid ©xehajog# with -iemteritta was obs®r¥®a. 
5.. Beaaigtioa of am §&mm-nad with graaitiBi Hyarits 
laal^ aa 
It was shown ©arlisr |p. 5 7 )  that although SOM® orgaaio 
©ompottafis eottli to® r®4aa®-d with araniu* hyflride, th® reaetions 
w®r# aa®u0@«ssfal froa th« staatpoiat of yi@ldiag th® ®xp®«t«i 
profittot#, la ori®r to teterttia© whether the hyirit® aaalgam 
¥K3mli he a aor® satisfaetory reimeiag agsnt, an exp«ria©at 
was Qoiidttet®d with aal®le aiahydrii® (41). f®a graas of 
ttraniaa ms' eonvertei to' th® hydride ia a flask with a. long 
s@al«4 off si4® arm holfiiag 1.J g. of mleie aahydrii®., fh® 
flask was ©q,iilpp@i with a T®rti©«i tab® whieh aet®fi as aa 
air ooa4«iis®r, and at th© top was a iroppiag fuMtel holiiag 
50 g, of aeroiiry, whieh was ram ia, foralag th® amalgam, 
fhe apparatmi mm tipp®4 so that-the asleio sohytrii® eoald 
h® tmpp®i ill, aat the flask wm h@at@i in a salt bath matil 
th® orgaai® ©OMpoaM h®gaii to r®flmx. Aft@r 15 minmtes th® 
®pparatas was ©ool®i aai washel ©mt with iioxaa®. After 
flit®risg, th® sol?®iit was. ©Taporatsi, A thiok hro-wa s,yrmp 
•S3 
rsaaiasi, mrj similar to th® one prep&refi froa tlie mraniiia 
Mydrii# i?®to0tioa itself. Eo ©rystmls eo^ ali ¥e obtained. 
§. l®lat®i liat®riml» 
It was of interest t© aet®rain« whether a©remrf was nnlqn® 
in its ability t© wet uraaiiia toyfirifis, or whether ottoer liqnia 
m®tals also h.ad tbis property C46, 54) • S©.iintt foras alloys 
with potassima whisk ar® li^ aii at rmm teap»ratar«; 20 ml. 
®f sttsto. an all©y, ©omtaining 40 pm ©©at s©4itta, was allewed 
t@ ran upon two graas of ttranima feyirii® in an apparatms simi­
lar to that s«pl©y«i. ia tM« preparation of Myirifi® amalgams. 
8o4iaii-p©tasslaffl, alley appssrei to wet th© mranina h.ydrld«, 
forming a eoapeaitien ©f tMt saa© g«a«ral epp©.araae® as th® 
aaalgaas.. 
W©®4*s metal and tin wer© als© t®«t®t in a siailar fasMoa 
C46|. A flasfc ©•ontaiaiag'5*2 g» of araaiw waa h©ateA to 
250*^  f^ itli feytrogta pas^ siag tJfei^ omgli it., mntil e©apl«t« eon-
vtrsioa tm tfc# liydria# liai o0omrr«t. After eooling a Inap 
of W®©i*s Metal {as alloy of Msaiitli, l®ai, tin m& setaiatt, 
m. p. 60.5®) wighing 16*S g. was lowered ^oa to tMe fciyto'lt®. 
fh« flmsk was li@at«i nntil tk®.alloy a@lt©4» After a few 
mlamt#s snaking,. tli@ alloy t>egan t© expand rapiily> forming a 
spongy aass whieb ©oapletely fillM tfe® flask fateomt 40 al.). 
It is protoabl© tMt th# litnii alloy v@tt@i the nranina hytrii®, 
aai smm%0& vltk it, forMng lnt«ra,«talli© t'oaponnis of araninm 
S4 
•witli tb@. 0OJastitttaats' of Woofs metal. TMs pi»oe®«s 
would liteerat© liyirog@a la the later lor of th® mass, tormlag 
a frotb of tb® still llqmld a®tal. expsriaeat was re­
peated mslng tla {m, p. 232®ia plass of thte Wood*® ii@tal. 
WltM tU» liytrite preparad from 6.1 g. of ttranium, 11.? g., of 
tia at 240® also ©xpaaded rapidly to a spoiagy mass wlios® 
volume was aboat 12 ml. 
Ia ordsr to detaralae wli«tb«r meroary womli "amalgaaat®* 
lydrld«s otber tliaa iiraaitia bytrid®, aa ®xp@ria®at -was ooa-
dttsted wl^  th« mixed rare #artk hydrides prepared fey .iioatiag 
"MiSQJiffl®tallw ia feydrog«a (551* ®i® rar® sartli a«tal mirtmr®, 
priaolpally o®riua and laatliaiima, was qwit® iapmr®,, aad did 
not dislategrat® whm heated ia hydrogem* Meroury appeared 
to baT« tout iittl® aatioia oa tk@ prodttot, but some of 
tM® meroory wag pomred oat iato tfe® air, a fragil®, ash-Ilk®, 
yellow ©aorastatioa slowly foraed oa th@ sarfae®. Th@ ®tI-
Ammm was ijasmffieiemt to dlstiagaish tostwsea rara ©arth 
metal aaalgaa aad a rare #arth. liydrld® sBwlgam. .It womld 
interesting to ia*r#stlgat® th.es@ pk®a©a@aa aor® fully. 
till, mm m mAimm srisisi Aim fm hydsibi aiiofiom 
AM stat«d ia tbt iatrodttstloa, th®r#'w®r© s®T®ral •sp@-
oifie reasons for iavsstigatiag a.raaitta hydrid© asid® froa. 
tiie geaeral soieatiflc imterest, aad soa© of tk# predi0t«d 
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is t© 4«e«pos® tUm kj-drld# mnisr vaeums at 25Q--300®, altkomgli 
tli« aisio0l«tloa pressar© at this tsaperstmr® is aot great aai 
th« i«eoap@sltioa is soffl«w.liat slow lp» M®tal thas pre­
pared i® tark, alaost blaefc, aad raa«ti¥®. Its 
ms« m m g^etter" or *seaT®ag@r*' ia rmmmm tab® work is stig-
g®it«i* B&wt«r«i mraaiUM mj als© fe® la tli# prisparatioa 
of 0«rtaia wraiiittM alloys ©r ©©apomodsi for example, mt&siimm 
»a©ear%i4®, UC, is feraei by Meatiag tM® ffl®tal with the proper 
attomt of p©wier#4 earlto-a {56|. It is msmally mom 
to mix the fayftrii© Itself with tli# otli«r reaotioa smbstaae® 
to©f®re 4«##iip©siti®a t# aramim a#tal« fhis was den® ia th® 
prtparatioa of araaim* triflmorid« p^. 59). Still another 
m«® ©f fimely' tivitut araaima a@tal is tli® pmrifieation of 
hyAmmm aad tli© rare gmmm Cp« 3k)* 
C« fr®parati©a ©f Wrmaim C©iip©maas 
1» Wet Methods 
. 'fwG r@a©tioas of uraaia® hyfirit® wltb solations ©f oxi-
di^ iag ag#iita serr© to prepare aranyl salts j tlie-reaotlon 
with a oixtmre of hytoogea psroxid® and an aeii -{p. 3®J, aad 
with a,silir®r salt aai ®llT#r o^ ifi® Cp*44). 
2,  nrj  Methods 
Many preparations of aniiydrQms, •binary wraaitt® eompouads 
are possibl© by reaetioa wltk ga®#s {p. 45 ff.). These iaelmd# 
$7 
wtmulmm tttoafluoriie, eh.lorl4#s» teo.®ides, i©dii®s, oxid®, 
sttlfld®, nltriA®, and phosplild®. fh.® us® of thes® aoapouMs» 
4lr®0'tly py®p®r®4 fr©M mraaium hyirid®, in tb® purlfioatloa 
of lafesrat^ ry gases kas b®«B €i®®m8s®i {p. 54). 
B, Is©lati©a of latemetalli® Ooapatiais 
. As ttraaliia Myirii® is la aa. eztrea® state of sufedivisioa 
aad as iatemetallic eompoaMs of araaittm do m>t react with, 
kjdrogen, erystals ©f the eoapomat caa be separated by siev­
ing through a fia® ser@®ii.. Waaii uraniw® alloys with tin, 
witk bismuth, aM with alttaioma mm powd®r«d by traating 
i^th. hydrogen at, 250^ , tlm iat©metalii® ooapounts eajtt be 
s®parat®i oa a 400 m«sk sor«®a i37U Aa iaert^  gas at«>®« 
pMere Miiat b® «aploy®i. fb® saa® teoMiqm® may b® employ®# 
t© separate iaolasioas of iapmriti®® saeb a® ttranima »oao« 
earbii® fro* mrimimra. A aotified proeeaar® takes mdvantag® 
of tb® slow rat® of solatioa of mit@Mi.im byirid® ia noa-oxi-
tissiag «ei4s| tbas wfe«a a, mr«aiaa-»tim alloy is powa©i'®€ by 
e©aT»rsioii to- bytoids, tb® tia ©oapomaA r®a®ts pr®f®reatially 
witb tilat® byiTOoblorie or smlfari® aoiA, aad my b® l®a©b®d 
omt {58l« 
!• 'itobiag of K@tailog3P.apM® Sp®eia©a.® 
tJranittm alloys eo-ataiiiing a matrix of uranitia aetal aay 
bo ©t-eboa by a sbort tfoataoat witb bytrogea at 250® (59). 
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fhe cpyitals of -the coapomd are not affected, and after 
removal of the hydrldt, they are plainly visible mder the 
microscop#, 
?• Maintaining a Given Hydrogen or ©emterltam fmsBurm 
. It 18 evident tmm th® teisperatwe-diisioeiation pressmtre 
stmdies of uranim hydride that any desired hydrog#n pressttre 
can b# aalntalatd In an M,ppm'&tm by merely having a flask 
containing a iiranltja-mranitia hydride aixtur# at the proper 
temperature eonnaeted to the syst«# ©euteriim and uranium 
d©Mt®rld« would behave $iiillarly. Gases other than, hydrogen 
in the system whleh r©a€st with tjranlw or its hydride at the 
temp#rat«r# involved, eottld not be tolerated, 
S, Analysis of K©tallie Ur^ iiM for th# Free Element 
* method for analyzing uranlm ^samples for th® free ©le-
aent based on the hydride reaetlon has be#n developed ( 6 1 ) ,  
Jk weighed saaple is converted to th# hydrldt, which is then 
thermally decomposed wnd@r vacmiaa, the vol«»e of hydrogen 
evolved btlng measmrtd, few int#rfer©nees are eneomtered, 
sino# other laetals whieh absorb and release hydrogen as 
tirattlm does {pallsdlm, platimm, thorl^ am, rare earths) are 
rarely present in materials to b# analyzed for free wranlm* 
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H. Other Applications 
fh© att««pte€ mse of the hy«lriit reaction in the sepa­
ration of th® isotopes of hfdrogea, although msuccessful 
to date, iaay with aiiitioaal aodifiestions yi©M profitahl# 
aaomti of d«mt@ri«i* A t«»peratw@-aeasmriag d.eirie$, 'eon.-
iistifig of a h3r<lr-0gea*filled htilto eontaiaing uranim, may be 
coaitrmetedi the pressure, of th# hj^ rogm womld gif« a 
a®ssiir®ment of th® t«ffl{)eratwre of th# bulb. Tht ilowness 
with which eqwilibrina is r«a0h«4 aii4 th@ availabilitjr of 
other temperature-a»«ts«rliig iiistri»©iits will probablj pre-
ireiit iti ms#» finally, the iehydrogtaatlon of organic com-
pom«ls with lirmiliiJtt aM the r#€ttetiott of organic eompomds 
with uraniiM hybrid# are appliestioas whieh fiarther research 
may prove to bt ®ff®etl¥f!. 
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I X ,  SOEflGl AID PiliFISlTIOS OF IMOllfS, ATO 
AIALTSIS Of FROrWOfS 
A. Somrst and i%rifi©atioa of Isagents 
the eoffloott reag«ats SQiis, salts, mmrmrf,  ©to^ .»^  
w«r© of Analyti©al^ l«ag©Bt ©tetaiaabl# oa tbe market 
:aat w@r© ©aployet without fartker pttrifloatioa. fh.® various 
oriaale solwats and eeapottais ug«i w@r® pmrefeased from th® 
lastaaa loAak Goaipaay, lo@h#ster, lew York, and were of tb® 
Mgli©st parity mM* 
fbe ttraaitta metal froa wMch. th@ hyiriie was prepared 
was aaamfa0t*ir#i by th® Frojtet, m ©xplained ia th.® IntTO-
tuetioa. Aaalys©s ar@ glTea in fable 1 Cp» i?)* mrauiua 
tetraflmorii® ®mploy©€ im tli® prsparatioE' of mranimm triflao-
rit® was also froa Pro.J®et soni'ses, Pyroiydrolytie analysis 
(43) gave tli® following r«8«.ltsi 
Calottlatei for foamd 
XJ 75.856 75.756 
w 24.2 24.0 
Th% water ©ont«nt was found to be l»ss tMn 0,1 per ®®nt (62), 
and til® uraayl flmorid® content approximately 0.4 per ©@at 
(63). fh« d®ut«rioa used was pr®par«d from h®avy water, 
also obtained froa Projeot som.ress, by passi'ag tk@ vapor 
QT®r iiot mranimm tttrniag® (p, lij. It was of®r f9»9 P®r 
0@nt par®. 
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When ever poasible coaKaercial sourees of coapreseed or 
liquefied gasss were ©aplojed* fhis appliefl. to h.jdrogen, 
argoa, hellma, oxygea, altrogea, acaflonia, carboa diozide, 
hjdrogea fluoride, kydrogeii eMoride, ohlorin©, hyfirogen 
salfia#, metban©, and ethylene. The purificatioB of hydro-
g®a (p« 54) and tb© iaert gas@s (p. 54) bas already bean 
described, Mitrogsn aad hydrogen obloride were p*irlfi®t 
by passage over araaltta aitrld® (p, 55) and trioblorida 
Cp, 56) respectively, fh® rsmainderier© ased without puri-
fioatloa, hydrogga bromit© was prepared by direct unioa 
by the mtMA of Hiihoff, Bmrnett, and Held |64l. Garboayl 
ohlorid® was prepared by th# aetioii of fmiag stilfurie acid 
OA carbon tetraohlorid® (65) aad was ssrubbed with ooncen-
trated sulfmri© acid.. Carbon aoaoxid® waa generated by th® 
dehydratiom of foraio asil -with ooaeentrated sulfuric acid,' 
and was washed ^dth sulftiric aQid. Phospliiae was prodtieed 
by th@ reaetioB betw«ea yellow phosphoros and potassima 
hydroxid®; It was dried by passag® throat a dry is© trap. 
Broaio® was pmrifisd by ^afcing with coaeeatrated' smlfuri© 
aoit ia a stparatory fuanel» with smbsoqueat distillation 
over phosphorms pentoxid#. 
Aaalytisal Methods for Bpodmets 
la sofflQ esses analysts w@re not necessary to.determia® 
the coaposltioa of prodttcts foriied, flae® a giT#B 'weight of 
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ttrami'aii was aad tfe@ total welglit of tk® proAwot oo'iald 
hB d#t«mia#€^  wMeh gair© tli« ooaposltloa at oase. 
Wraaiwa aaalyses ware aaa® ©itftar titi?i^ tri©ally or 
graviaetri'Oaily, a®p#ttdiag iip©a aornvmlmm* Itt tli@ tltrl-
a«tri« dsterainatieas the oo«j>o«o4 was Qoav®rt®€ iato a 
tiraayl solatloa, r«dtts#i in m. aaalgaaat®^ . •i5itt®.-fill®t 3"oa#s 
retttstor, a®rat«-t to r#~oxlilz® tit saall porttom of trival®iit 
araaitto f©r*«€, aad titrat®€ *itli staadari ©«ris sulfate mslag 
ferrotts-l, 10-» ptoaaa thro line smlfat© as ths iadteator (66). 
a® gravia«tri0 •a«t®raiamtloas w«r® mte toy eltJier igaiting 
th-# ttraaiiaii ©©apsuad tir«©tly to WjOg; ©r preelpitatlng aa-
ffloiaima tiaraaate froa solutioa, aat igaitlng it to W^ Og (66), 
aaeiysii ®f mraniaa kyflrit® Mas already feeen iis* 
•sttss®i (p. 13 ff,). Htxtiir®® of Mydrogeo aad 4«mt®rim« ii@r® 
aaalyzeA "by tli® gas 4»asity 'balaaG# ©f Stoek iya4 Eltter (34)# 
f&e mraaoiis was eaalysed for t@travalent uraalwa 
toy tir®«ft titrattoa, fh,® a®®tat® ©eateat was t®t@rmiB®t toy 
distlllatioa *itb phosp&jrie aeii aat titratiag tk® a©©tl.e 
aeii ia th« .iistlllat®. 
WraalM trlflm©ri€® mm aaalyzet toy pyr®liyirolysis (43). 
IfraGitta ©hlorii®s aafi toroMdas w@r® aaalfsei toy dlssolTing 
la ¥fatsr, oxliatloa of the ttranlmm to tli® hexavalent state 
•with. liyirog»ii peroxide, and preoipitatioii of tli© kalid® wltto 
silT®r nitret® {67)» 
n 
X. CONCLUSIONS 11® 
1. far© ttimnim* mstml resets rapiftly with bydrogea at 250®, 
yi«14iag a fia#, :telaek,, pyropMorlc powder, ^ yraaiaa liyirlt®, 
laaiysis sli©ws a ©©rresponding t© the- f©rii«la 
®2.,f7» *li#a ^ «ff'#-0ts • of i^ariti-®s-ia tii®-attal ar® 
tsM-w into mQmm&t-t -tb© foramla ®f tb« eoapomnd formed is 
sli^ wa to be l-fHj. 
• t. Deateriam r®«®t--8- with mr-aaitts-malogou-siy, forniag mraniaa 
d#ateride. 
3, Wranium 'h-jirid# is al»-f©r«ed. by -tto aetion. of st»a«, or 
-of oertftin organic ooapoMds.., 'mmh mm tttralim, ©n tiranimm. 
4. fli«.-pbysioal and prop®rtits, s--ray -analysis, 
and tlie ohemieal composition- ©f, mrmmlm. byirid®- ia-ti®a-t@ '-that 
it is: not a solid solutioa or iat«rstiti-al e©«p©ma-d, t>mt a 
i«fialte, chetaical coapottal.. 
5,, • Uranium hydride raay toe tli®raallf t#e©ap©s®4, yisltiag 
mranium metal poTwder wMoh ii ©xeesdimgly reaotiw. 
6, fh® gsneral ehemieal pr©f-®rti®-s ©f ara-aiua hyirii® ara 
thos« of a strong reducing agent; it readily reaats ¥#ith 
©xltizing agents of-all tfp®s-, a» mmlX as ©-©rtain ©rganio 
eo*powts-.. S©a® reactions ia aqadoas asdlua serve- to'pre-
par-» «r«yl lalts. 
7. WraniM-hydrid# reaots with a wit® --mrl#ty of g-aa«s, 
yielding im o®rt-«iin ©as#s ursaima eoapomnds diffloult to 
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pr®par« 'by otfeer utaas. 'The t@0l3.alqa.es 'gur® simpl©, aad me 
reoommeM€fi preparative, »@thois. 
8, Uranimm metal or its Mytrli© or c«rtaia eoapomats prep«rei 
tmm it ar© ©©aveaisstlf #apl©yg4 la tli« parifleatioa of 
sevaral la%©rat@ry gases, 
9, By mixisg th® flatly SttMivltet ttrtaitta hyfirid® with otit#? 
Bttbstaao^ s also la tk© fora ©f a fiae p©wd«r, «M feeatimg, 
th.® byfiridt is d#esap©s®d, lesf^ ing uranlim powder. latlMstely 
mix®.# with. th« ©tlier ©abitaao®, wltb wMsli it May r@aet oa 
st.roagir lieatiag, for exsiipl®., w&on earboa "blaefe in th.® 
p.r©p@r propertioa is used, mraaioa TOii©#arMd® is formed. 
10, liapl©yiag the t»ehiiic|tte disomssgd aboT® wltli araaima 
tetraflttoride oa.«..s@d its rtdmetioii to mranitta trlflmorid®, 
preTiom.«iy a^ ainom. 'Th& trif laorid®': is a blaek* eok@-llk« 
solid. 
11» Wramiom hydrid® r®Mlly for* *aaalgaas*j tli© tTideae® 
mh&ms t&at th& pr@para.tiojag ar® aot tra# solntioa.® la mmrmrf 
or trii.» aaalgaas, smsptasloas. fiie amalgaita Ta.ry la 00.11-
.sisteaoy fro® a flmid tteoagh a seM-solld to a dark solid, 
as til© ttranltta hydrid® ooncemtratiaa is rals^ . Air, water, 
©r hydrogen smlfid® s®r?®s to eaase tli® hydrid® to pr#0ipi-
tat® .froa lt.s aaalga*. 
12. S0¥«r6l applieatiems of mraaittm liydrli® aad %hm kydrid# 
reaotioaa ar©: laborstory aoarc.# of prnvm h.ydrog8.a o.r dettteriaa, 
preparation of powdered ayaaimim, pr«paratioa of tiranitta ©oa- -
poaada,. iiolatioa of iat#raetalli© aoapomais ©f uraalaia. 
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etehing metallogrsplile speelaena, msiatalnlug a gi^ em 
hydrogea or deuterlia pressiirt, and m&lj&lm of metallic 
uranlm for the element. 
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XI, LimiAfOHE OITIB 
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whieh the flutoniuit Projeet Reeori (PPR) is a diTision. 
fh# PFH. eons is t® of "A" volumes, whioh are of a tesct and 
stirv©y nature, aM "B" volwts., which eontalh papers 
written in the style of ordinary ehemiesal Jowmals. 
1. apeaaing, Wllh#Ja, m& Keller, eT«t71X (Julj 13, 19*5)| 
ef.2T12 iSvme 26, If45). 
2. Sieverts aafi B#rgiier, Ber,, %S, t583 (1912) • 
3. ©riggs, ¥. S* Patent 1,816,830 {filed Noi?e»her 25, 1929s 
isiued togmt %, 1931). 
*. Wilhela and Gr&y, CC-178 (Itm# 25, 19*2) *. 
5. Wmrf, lewtoa, Butler, Ip?®©, and Johns, SG-gSO (April 15, 
19*3) s ce-gST imn 19, 19*3). 
6. Spedding, lewtom, Joteis, Johnson, Baaii@, Nettorf, and 
Mart, "preparation and Fhrsicsal properties of uraniiM 
Hydrid®*', Plutoiilum Projeot lecord (MPTS), ToItm® XI B, 
19*6). 
7. Marf, ce-8©3 {Mlf 15, 19*3). 
8. lirst, Nagle, Mid Caita#r, teams, Imt,  Chem, Ingr,, 
1§^ 371 (19*0). 
9? 
10. Sajth, «l"feomi0 Energy for Military Purposes", Priasetoa 
to!varsity Prass, Prlnoeton, H. J,, 1945f pp. 116, 146. 
11. Warf aM Fsibig, 00-1524 (Mar-sh 10, 1944). 
12. Plott, Haalltom, F@atr#sa, aad laaaa, ^0f-llO3 (•Beoemfeer 
4, 19431. 
13. %®Miag, Ifarf, Sswtoia, ffotosoa, Jobas, Ayr as, Btitler, 
fisli«r, aad Hottorf, "ffa® GMtale-al Properties' of IFranlua 
lyirii@«, 'Plmtoaittii Proj#0t Iseort Tolmme 21 B, 
1946. 
14. Hielaad, Thmoi^ j of Bes©aaaee«', Joto Wil®y'4. Soaa, 
la©., ». T., 1944, ,pp. 69, 78. 
15. Warf, €C«862 (Amgait^ i, 1943); C€-1059 (0©-t©¥®r 9, 1943)J 
•00-1061 {©otol@r'.'8, 1943). 
16. Hswtoa, ^'Hottorf, ©asm©, aai. Johasom,' 00-85S (Amgaat 7, 
1943). 
17. Powell eM Warf, 00-1524 C«ar<?li 10, 1944). 
li. fmoker aad Figart, 80-1975 |S#pt«fflb©r 10, 1944). 
19. Imrkt -aad SMlto, M-37 ilOT©ab«r 13, 1943). 
20. Hewtoa, GG-695 <May 26, 1943) . 
21. laMls, Wilson, aat MelDonali, «ffee X-lay Investigation 
of tM® tFranlM-Eytrogsii Syat^ a; the Strueture of Wraniiia 
Hydride", Plwtoaim* fr0|#©t leeord (IPfS), Tolaa« XI B, 
1946. 
22. Sehttmb aM littner, £. to. ghea. Sgo., 65, 1692 (1943). 
23. Mllespi® aad Hall, ma., 1207 U926). 
24. ito-0k aiiA litt®r, Z. .shjsik. C|«a., 13^ , 333 (1926). 
9« 
25, Warf, Wom& Haaotioas of tfranim Flutoniam Projeot 
l@0©rd CifftS), YolmmB XI B, 1946. 
2$. Warf, 0Q-5SO Upril 15. 1943). 
27. ipaiilmg, Jotos, Smllivan, aal Toigt, O'0-765 fjim® 30, 
1943). 
ti, lyr#s aafi Jobns, Separation of l^ ag-Lived fission 
Pltttoaitta Projeet leoort T©lma® TX 1, 
1946. 
29. Warf aaA Fsifelg, €©-1504 (Jma# 10, 1944) • 
30. fisli«r aaa Warf, ee-1057 (»o¥®iib©3? 6, 1943)S GO-1091 
iaraomary 7, 1944). 
31. lill and Mill«, £. m, mirn. Soo.. 2702 ^ 925). 
32. Wa^ f, CC-1194 9, 1943). 
33* lillsms, S. anorg. allg®a. ghea.. 24$. 46 {1941). 
34. fewteaagii, Walsfe, Iliff, ani Jotos, 0©-lO63 CloTtatoer 6, 
1943); 01'-U99 iD«eeiib©r 10, 1943). 
35. Waff, la@mehl'@, aafi Iriesoa, C0-15-O4 C?mii« 10, 1944). 
36. Warf,.aM la®tt2iger, Preparati©a aat fi-operti®® of 
S®«@: WLxtA Wraalaa Haliies*', Plmtoaitta Projeot Isoori 
CMPfS), Volma# XI 1, 1946. 
37. Ayr®#, ei-1243 C^ aaaary 8, 1944). 
3S. laail® aai la«azlf®i', 00-1524 iU&r^ h 10, 1944);; S«wtoa 
aai l«mai«, "fk® trraat«m~Sitrog®a Syst®a», Plutoai'm* 
Fr©Jett l#e©r€ CWPfS), Tolaa® H 1, 1946. 
39. l»wtott, CG-15t4 im&itQh 10, 1944). 
99 
40. Warf aM 00-603 15,. 1943J. 
41. Wmf, Mmmm, aat Wright, S0-1524 (liar®l 10, 1944). 
42 Wa^ f, *fb« feeparatl©a aiii Prop#r%i®s of Upaaiwai fri-
flttorii®*', flttteaium PTOj#®t Sgeoafd imTS}^ J&lvmm 
H 1946. 
43»- Wayf aM €iin©, •*Pyroliy4rol|'sl® ia tJie Analysis ©f 
fla©ria«s aad Halli«»", Pliitoaiaa Broje-ot l®e©rd 
(ivlPTS), ¥olma» ,mi 1, 1946. 
44. m&lm& eai AaAar^ SQ®, •»»Moi#irm Aspeets ®f laof^ gaolo 
- efa«iiistry«, !• ¥aa l©stramfi 0o..,'Ioo., S, T,, 1945, 
p. 23I-, 
45« Btttl«je, Toigt, Wolt-er, aai Ayr«®, 5i'--925 CB@pt«ate®r S, 
1943). 
46, Wa,rf, 0©-10f9 9, 1943). 
47. Itoanii, laMwia, aat Wilsom, ef>-.2960 t0otote®j' 27, 1945). 
45. CMeaist-Aaalyst, 29, 13 tl919). 
49. Wslier aafi Warf, 50-1091 {January 7, 1944). 
50, flajrf-aat Ayers, 00-1524 (Efareli 10, 1944). 
51, Warf, se-1091 C.^ aiimary 7, 1944). 
52. WlBkBT ami. Warf, G^ -lOfl Ifaaaary 7, 1944). 
3% Soltblatt, ¥3*1#.^ , -ant W&rf, 00-1524 (Maxell 10, 1944). 
54. -Baaas, ee-1059 .(OetoMr 9,. 1943); SoMblatt aM Warf, 
06-1194 {l@©®afeer 9, 1943). 
5f. Jofeas^ a, GC-1059 |Oot©^ fe®r f, 1943). 
56.. Daaa®, gf-6f6 |Kaj 22, 1943). 
100 
57. Jotos, Butler, fsTebaugli, Wolt«r» and Ysigt, 01-727 
(fune 15, 194311 Butler, CS-725-(armiie 15, l$k3h 
5«. lutler aai'Woltsr, 0S-795 (JulJ 15, 1941). 
59. Butler, m-723 UnnB 15, 1943). 
60. 'Jolias^ aad Wewtoa, 0f-583 (Ap^ il 5, 1943). 
61. Warf, »Aaalysis of Metallic Uraaiua for tii® Fr®® 11©-
aeat", Plutonium Project Isecsrd iifffS), folua® XIII 1, 
1946. 
62. Feiblg and Warf, »l3et#rffiinatioii of Water ia Flmoritti*, 
Plut^ aima ProJ®ot leeort {»fSK folma# EII B, 1946, 
63. lota®m, OCA-IOIS iMormmhew 30, 1943). 
64. luboff, Burnett, aad .teid, «'-Orgaal0 Syath«s©s", Col-
lectlT® ¥©lum® 2, JoMa Wiley & Soas, la®. 1, Y., 
1943, p. 33s. ' 
65. l^iaaaa, ler.^, 26., 1990 |1S93). 
66. Warf , Plmtoiii,tta Proj«et leeort(M*S), Tolua® 
XIII A, etaptsr 14, 1946. 
67. Afers snd Warf, GQ-1517 iMareli I4, 1944)-. 
101 
XII. ACE10TO!l»lMlfiTS 
Th-s writer -wislies to express his thaaks to Dr. f. E, 
Speiaiog for his tlreetioa aai sapervisioa ®f th® researeh 
oa mraalua iiyarlte» lokaowledgeneats ar® also fine to tb« 
followiag for tiieir parts in th© iuTtstlgations; to Brs. 
4. S. Iswton, OliTer 3"©liasom, sM 1, V. lottsrf for tb® 
data ©Q dsateritt* s«par.@tioas ani tli« physical and therrao-
tynaaic properties sm.«Biarizet ia Fart ?, aM for some s@otloa« 
©f Fart fl; to Br. H. S. Ittail® for sapervislag tfe®. x-ray 
dlffraotioa work; to Br. I. B, iQhm and Mp. J. A. Ayres for 
some of the radioehsmical stuAim ani the rea'otloas of the 
hydrit® with heavy aetal saltsj aafi to Mr. ?. A. Butler for 
portleas of th© early 'work oa th© hyteii# aaalgam. Finally, 
thaaki ar@ als© Mm to- Br,- J, A. Wilklasoa for his assistan®® 
in the preparatisa of this thesis. 
learly all of the Bxperiaieatal w©rk ieserihed was eon-
amoteft daring th© writer*® ©afloyiieat hy the fcahattaa 
District, Corps of lngia®«rs of the Waited Statss iriay, 
eoatraet aaaber lf-7405-®ae-i2. 
